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Part One

Major Activities in Atomic Energy
Programs, July — December 1951
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(AJOR ACTIVITIES IN ATOMIC ENERGY
 PROGRAMS. JULY-DECEMBER 1951

1 past 6 months have been a period of intense activity in the
'J,J e 11{5 atoniie energy program, with three main lines of work pro-
At 1nrksimulta.neouSI.Y.

“egf.h.l-l;ing plants have been operated at full capacity, and the existing
I?:.I;jll'cli establishments have devoted extrao?dinar}f effort to the
ostension of basic kl}owledge and the. selution of developmental
roblems in nuclear science and engineering. .

At the same time the large expansion Qt P]ant, pref'lo'usly aut-hm_'—
ized, proceeded ?\'1t.h 3 percent of tl.ie Nation's tot‘a'l -bulldmg expendi-
fure in the pel‘]()(% going to atomic energy facilities, an(} nf%arly. 2
percent of the Nation’s construction force emploved on AEC j?bS.

Meantime, the Department of Defense and the AEC carried on
anintensive study of the feasibility of undertaking a further importal}t
eXpansion of atomic_ entergy productiqn facilities. ’.l”he report on this
«tudy was filed with the Joint Committee earlier this month.

This Eleventh Semiannual Report reviews major developments of
the past 6 months in the atomic energy program that can be publicly
reported without hazard to the national security. This appears as
Part One of the Report. Part Two presents the condensed annual
financial report for Fiscal Year 1951.

In Part Three is presented a brief review of developments in plant
selence research supported by the Atomic Energy Commission as part
of its responsibility for determining the effects on all forms of life of
the radiant energy released in atomic energy operations of a military,
research, or industrial nature. Some results in plant research
through the experimental use of radiation have pointed directly or
indicatively to improvements in farming practice, and lowered costs
of food and fibre production. Guidance for farmers in the application
of such findings to their daily work is not the province of AEC re-
search; this guidance is provided by Federal, State, local, and private
agricultural authorities.

Major developments of AEC programs during the past 6 months
uay be summarized as follows:

Deliveries of uranium concentrates from the Belgian Congo and
Canada continued according to schedule. Domestic production in-
treased as a result of expanded exploration, higher prices for uranium
ores and bonuses for initial production, the opening of new producing

3
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4 MAJOR ACTIViTy,,

areas, and increased processing capacity. Various steps were gy,
for development of new sources of raw materials here and abroad,
The production of fissionable materials continued to 1ncrease Wit

" & lowering of unit costs. Unit cost reductions were made in spite of

increasing labor and material costs and were the result of continy;,,
improvement in production processes and expanded volume of gy,
ations. Construction proceeded on or nearly on schedule at mogt of

‘the major new production facilities, Valuable time was lost, howey,,

at the Savannah River, 8. C., Dana, Ind., and Paducah, Ky, PT0jects

Material shortages and labor disputes were the principal contribygg,

to these delays.

Production of atomic weapons continued in accordance with schag.
ules set by the President, Substantial advances were made in weap,,
research aund development. These advances have been accelerpyy
by the continuing test programs made possible by the activation gy,
use of the Nevada testing site.

Progress toward new types of nuclear reactors for making fissionab},
materials and producing power for military and industrial purpose
was signalized by a number of events. In this period the Experimenty]
Breeder Reactor was put into operation at the Reactor Testing Statig,
in Idaho. Utilizing heat energy produced by this reactor, smaj
amounts of electric power were generated on an experimental basiy,
The Commission continued with the development of the reactor for the
first nuclear-powered submarine, and new industrial contractors wepg
enlisted in the work of developing a nuclear power plant for an air.

~craft.

The reactor development program is the frontier of a new technology
in which American industry is showing a decided interest. The devel-
opments during the last 6 months were encouraging in this sector.
Two reports resulting from the studies of the four industrial teams

who have been appraising the possibilities of industrial participation -

in the reactor field on a competitive basis were received and are being
studied by the Commission. Private industry was asked to under-
take, on a competitive basis, the task of supplying AEC with zirconium,
a material uniquely suited fov reactor structures. Scores of industrial
concerns began to take an interest in and to study on their own the
possibilities of putting to work the large sources of radiation that now
lie fallow in the wastes from reactors. _
In August the Community Operations Panel submitted to the Com-
mission its report and recommendations on private property ownership
and municipal self-government in Oak Ridge, Tenn., and Richland.
Wash., and these were issued to the public of the two communities
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Commission has had sample appraisals made and will obtain the
flhetion of the residents before tauking definite action. The Panel's
r:_‘ﬂ_{: - -

¢ on Los Alamos 18 not yet completed.
e Oriocur relation between physical research under contract and the
- . ;d.i;t‘e aims of the atomic cnergy program developed during t.his
il 1 Six particle accelerators for research came into operation
Pef{?ﬁg:e others were being constructed.
M‘\'ew kmowledge was gained on the effects of radiation anc.l an in-
‘ﬂsing variety of radioactive substances on hfe processes in man,

“r:jimqls, and plants. Development of methods of protecting people
;:-om radiation continued to be one of the major objectives. To

petter understand the hazards of atomic vt'a'r'fare:, studies of the i.mme-
Jiate and genetic effects of radiation on living tissues were -contlnued.
" In October, the Congress enacted an amendment to section 10, the
Grst major revision ot the Atomic Energy Act of 19;46. This a-fne-nd—
ment will permit exchange of certain information with other friendly
~overnments under adequate safeguards where such an exchange can
1e shown to be beneficial and not prejudicial to the national interest.
Other proposed amendments were submitted by the Commission for
ihe consideration of the Joint Committee on Atomic Energy.

Fiftv-seven licenses were issued to industry to use the patents owned
pv the Commission. The Patent Compensation Board made its first
3'“-;11'(1 on a patent. :

On December 15, 1951, Sumner T. Pike resigned as Commissioner.
He was one of the original five commisstoners of the AEC, and had
served for slightly more than 5 years.

In the staff, Thomas F. Farrell was appointed an Assistant General
Manager to coordinate and direct manufacturing programs of the
AEC. Dr. Manson Benedict, on leave from his position as professor
of chemical engineering at Massachusetts Institute of Technology
developed a small Operations Analysis Staff for the General Manager.

Brigadier General James McCormack, Jr., who had been the Direc-
tor of Military Application since the establishment of the Atomic
Energy Commission, completed his tour of duty with the Commission
m August 1951, Col. Kenneth E. Fields, Corps of Engineers, was
appointed in his place. Colonel Fields had previously been associated
with the atomic energy program both under the Manhattan Engineer
District and Iater with the Commission. -

In October Dr. Thomas H. Johnson, formerly chairman of the
Physics Department at Brookhaven National Laboratory, was ap-
pointed Director of Research.




R N
B e e
FRTATE I S

6 | MAJOR ACTIVITyp

Raw Materials

Deliveries of uranium concentrates to the U. S. Atowle Lllern_
Commission from the Belgian Congo and € anada during the pag ﬁ
months continued according to schedule. Domestic productioy 3
creased as a resalt of the expanded exploratory drilling progray,
higher p11ce<~ for uranium ores, the bonus for initial production from
domestic mines (effective March 1, 1951), the openmo of new pp,
ducing areas, and increased processing capacity.

In South Africa construction of plants to recover uranium fyy,
gold ore residues is proceeding on schedule.

In Canada Eldorado Mining and Refining (1944) Ltd., has y,
nounced that at Beaverlodge, in northwestern Saskatchewan, eq,
struction of & mill to treat oves of the Lake Athabaska region will soq,
be started. Plant design is already well along and construction apg
installation will proceed through next summer.

In the domestic program, development of mining properties wag
stimunlated and accelerated as a result of the bonus for initial produy,.
tion which was announced early in 1851. More than $200,000 in bopy
payments had been made by November 30, 1951, An Increasing nup.
ber of phosphate fertilizer and chemical companies have been actively
investigating the possibilities of recovering uranium from phosphorie
acid produced in the manufacture of triple-superphosphate fertilizen,
and certain phosphate chemicals.

Planned rates of drilling in the e‘:panded exploration program
have been reached and drilling now is at the hwheqt rate since the
program began in 1947.

Doyrstic Provooriox

Domestic plant production capacity was expanded in the second
half of 1951 and still further expansion can be expected for 1952. 3
new ore-buying station is in operation near Shiprock, N. Mex. This
depot serves the Lukachukai area, which shows promise of being
an important source for domestic ores. I the area of Grants, N. Mex.
the Atchison, Topeka & Santa Fe Railway and the Anaconda Copper
Mining Co. are active In developing uranium production. An ote
buying station and processing plant are planned for this district.

Other areas are being developed and may turn into jmpertatt
sources of production. When volume in any area reaches the prop&
amount, ore-buying stations will be established.

: Printed in Appendix 6, Tenth Semiannual Report to Congress, July 1951, Super™
tendent of Documents, T. S, Government Printing Office, Washingion, D. C., 35 eents.
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o ns Act of 1950, the AEC is assisting in the planning of a
aid High® a‘}the construction and improvement of access roads which
T Lelp to open up potential uranium-producing distriets in the
will .5;0 Plateau area. —
grolot "_ ot has been entered into with a phosphate chemical com-
\ contrd ablishment of byproduct uranium recovery facilities,

- | \‘ fOI' egt

pa acts have been made with several phosphate chemical and

. contT ! . . .

”['llf‘.lI:Zer comparnies for operation of pilot plants in furtherance of
fertl " ctudies and eventual construction and operation of additional
ro(‘é‘f'i‘-‘- =

iy recovery plants (p. 9).
ur

Tnr Exrroration Program

The AEC domestie exploration program has been concentrated in
arefts pelieved to be most favorable geologically for the occurrence of
um. The major effort has gone into the Colorado Plateau area
m}ﬂ:re the AEC and the U. S. Geological Survey, under contract to the
‘-&C. are carTying out extensive exploration.
A pin‘oximate’ly 1,200,000 feet. of drilling is scheduled for the current
fiscal vear; the rate of drifling planned for the first half. of ﬁscal.}‘ear
1053 is still larger. Inaddition to the AEC-sponsored drilling, private
mining interests are drilling at an increasing tempo. The mining
:ndustry and the public are actively participating in prospecting for,
and investigation of, possible uranium production sources. The De-
fense Minerals Administration, as a part of its program of providing
increased supplies of scarce minerals and metals, has approved a
aumber of leans for uranium exploration. '

Exploration by the AEC is by no means confined to drilling. A
number of contracts have been made for underground exploration.
This consists largely of drifting, crosscutting, and raising within mines
to develop geological information and to investigate production possi-
Lilities. Both the AEC and the GGeological Survey have also investi-

tigated promising surface occurrences by means of trenching and _

bulldozing.

Attention is being given to the phosphate deposits of Florida and
the northwestern United States. The uranium content of these phos-
phates 1s very low but the enormous tonnage of phosphate rock being
mined contains, in the aggregate, important quantities of uranium.
Accordingly a systematic drilling and sampling program is continuing,
4 number of the phosphate companies are cooperating with the AEC
i this program.

Thorium. The Special Minerals Investigation Branch of the U. S.
Bureau of Mines and the Geological Survey, under AEC sponsorship,
ire continuing the search for United States reserves of monazite, the
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principal source of thorium and rare earths. The western Uy,
States monazite deposits contain someshat less thorium than th,,
of India and Brazil which have supplied most of the world’s monag;;

A1ps 1o Urax1oM I’ROSPECTORS

The AEC with the Geological Survey and the Bureau of Ming,

maintain a free sample examination service for UTANIWM Prospectop
Anyone who believes he may have discovered uranium may submjg
samples to laboratories in the service program for examination.? San,.
ples are tested without charge and a report is furnished on the regy)yg
of the examination.
A program of technical and semitechnical information has Provideg
useful information to those interested in prospecting. The booklet,
“Prospecting for Urantum,” first published in 1949 and recent],
revised, has sold more than 76,000 copies. A number of color {llys.
trations of various types of uranium-bearing ores were included in tje
revision. It isavailable for 45 cents from the Superintendent of Doey,.
ments, Government Printing Office. Washington 25, D. C. The AEC
does not itself distribute this booklet.

A semitechnical booklet, entitled “A Manual of Analytical Methods
for the Determination of Uranium and Thorium in Their Ores,” hag
been published to aid assayers and others interested in analytical pre-
cedures for determining the uranium and thorium content of ores, It
may be purchased from the Superintendent of Documents for 20 cents,

In October 1951 the AEC placed on open-file the first of a number
of geological and mineralogical reports dealing with some of the
results of domestic exploration by the AEC and the Geological Survey,
These reports are not for sale or for distribution, but they are available
for examination at a number of university libraries and depositories
in 97 States and in the District of Columbia?® As issued, future reports
will be made available at the depositories.

2 gamples may he submitted for assay to the T. &, Geological Burvey, Geachemistry and
Pelrology Branch, Building 213, Naval Gun Factory, Washington 25, D. C.; to the U. &
Bureau of Mines, Metalinrgical Divirion, in care of the Chief, College Fark Branch. College
Park, Md. ; Chief, Rolla Branch, Hella, Mo. ; Chief, Salt Lake City Branch, Salt Lake City.
T'tah ; Chief, Tueson Branch, Tucsen, Ariz.; Chief, Albany Branch, Albany, Oreg. @ Chief,
Tusenloosa Branch, Tusealoosa, Ala.: Supervising Engineer, Reno, Nev.; und to the L. E
AEC nt Post Office Box 270, Grand Junction, Cele.; and P, O. Box 30, Assonia Statied.
New Yerk 23, N. Y., Attention: Division of Raw Materlals. -

? These reports ean he examined at the following AEC installations: Atomic Energy
Commission Library, 1901 Constitution Ave. NW., Washington 25, D. C. : Division of Raw
Materiuils, 70 Columbus Ave., New York, N, Y.; Division of Raw Materials, Denver Exph-
ration Dranch., Room 127-129, Building 21, Denver Federul Center, Denver, Cale.:
Division of Raw Materials. Spokane Exploration Branch, 8. 137 Howard St. Spoksgt,
Wash. : Division of Raw Materials, Grand Junction Exploration Branch, Grand Junction,
Colo. ; at U. 8. Geologieal Rurvey Offices: U, 8. Geslogieal Survey, Room 1033 {Librars}.
General Services Bullding, Waslington, . C.; Information Ofice, Room 468, New Cuk
tomliouse, Denver, Cola.: Library and Distribution Office, Room 304, Trederal Buildiné

Salt Lake City, Utah: Universits of Arizona, Room 10, Mines Building, Tucson, Ak
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Resrarceir Axp Process DEVELOPMENT

warch in process development. mineral dressing, and benefi-
Rf"‘"{ﬁ.“ an important part of the raw materials program. With
:ﬁi‘lt'l{m_‘ gjémplmsis on development of low-grade sources of ore these
incr?ﬂfebecome more and more important. A major program of raw
ﬁtudwi is research in process development is continuing at the AEC
mater’” ~ at Watertown, Mass. This facility is operated by the
’ﬁbﬂrﬁtﬁ{ Cvanamid Co., under contract to the Commission. It is
%meléﬁjmd (azluipped to undertake the solution of the many problems
?rﬂﬁf‘- 1 to processing raw materials.
Incﬁf}?c;ugh primarily concerned with improvement of existing
- ses the laboratory also undertakes the development of new

es . . . .
p,ﬁeqses. Assistance in process development and improvement 1s
iven to domestic processors and to suppliers of materials from foreign
al
a
soUrees.

Research Contractors

A number of other companies, under contract to the AEC, carry
on process studies—Dow Chemical Co. at its Pittsburg, Calif., labora-
iories; Sonic Research Corp., Boston; International Minerals &
¢hemical Corp.. Armour Fertilizer Works, and U. S. Phosphoric

. Produets Division of the Tennessee Corp., in Florida; Blockson

Chemical Co., Joliet, Xll.; the Merrill Co., San Francisco; General
Chemical Division of Allied Cheniical & Dye Corp. at its North Clay-
mont. Del., plant; Mathieson Chemical Corp., at its Pasadena, Tex.,
plant ; and the U, 8. Bureau of Mines at Salt Lake City, Utah, and
Tueson, Ariz.

and at the following libraries: TUniversity of California General Library, Berkeley;
University of California. Los Angeles; Denver (Colo.) Public Library; Yale University,
New Havenm, Conn.; Library of Congress, Washington, D. C.; Atlanta (Ga.) Institute of
Tecknology ; John Crerar Library and TImiversity of Chieago Library, Chicago, Il : and
Upiversity of 1llinois Library, Urbapa ; Purdue University Library, Lafayette, Ind.; Iowa
srate College Library, Ames; University of Kentucky Library, Lexington ; Louisiana
Suate University Library. Baten Rouge; Harvard University Librury, and Magsachusetis
Institute of Technology Library, Cambridge, Mass. : University of Michigan Library, Ann
Atbor, and Dietroit (Mich.) Public Library ; University of Minnesota Library, Minneapolis ;
Linds Hall Library, Kansas City, and Washington University Library, 8t. Louis, Mo.;
Prineeton University Library, Prineeton, N. J.; Ualverslty of New Mexice, Albnquergue :
Coenell University Library, Ithaea ; Columbia Unlversity Library, New York: New York
f‘ftr Publie Library ; and Rensselaer Polytechnie Institute, Troy, N. Y.; Duke University
Library, Durham ; North Carclina State College Library, Raleigh, N. C.; Cleveland (OQhio}
Futlie Library ; and Ohio State University Library, Columbus: Oklahoma Agricultural
l_rlff. Mechanical Colleze Library, Stillwater ; Oregon State College Library, Corvallis;
:_“'_“‘“‘?t." of Vlennsylvania Library, Philadelphia; Carnegie Library of Pittsburgh. Pa.:
[.u""'rsft.‘"of Tennesse Library, Knoxville; Jolnt University Libraries, Nashville, Tenn. :
Inlverslt}' of Texas Library, Austin; University of Utah Library, Salt Lake Clty ; Univer-
‘f‘."_ﬂf Waushington Lihrary, Seattle: Universlty of Wisconsin Library, Madison. Reports

'f:_'gh_ng _with specific areas or deposits in a State, or including a State, will also be on file
X the State geologist's office.
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Production

The output of fissionable materials continued to increase dury,,,
the last 6 months of 1951 and unit costs continued to decrease, T
wnit cost reductious were made in spite of increasing labor ang H"!.‘:
terials costs and are the result of the continuing Improvement ;1
production processes and the expanded volume of operations, é

S1arUs oF NEw Facuanes

A substantial portion of the design is complete and constructioy i
well under way on the new feed materials production center at Feryy) d".
Ohia. "

The K-31 addition to the gaseous diffusion plant at Oak Ridge v,
completed.

Savannah River. By the end of December, the Corps of Engineg;
had options on more than half of the 1,500 tracts of land to be acquire
at the Savannah River site in South Carolina. Payments and closings
had been completed on more than one-third of the total number
tracts involved. The total area to be acquired is about one and op,.
half times the area of the city of Chicago.

Employment of construction workers increased from 6,600 at the
end of June to about 22,000 on December 31, 1951, Preliminary tota)
cost estimates for this project, prepared with design still far from
completion, indicated that more than 1.25 billion dollars will be re.
quired to pay for design and construction.

Paducah. Design and construction of the gaseous diffusion plant
at Paducualy, K¥., including auxiliary facilities and feed plant, pro-
ceeded at a fast pace despite a series of work stoppages during the
summer and fall. It is hoped that with favorable weather and equip-
ment deliveries some of the lost time can be made up. This plant,
estimated to cost about 473 million dollars, is being constructed by
F. . McGraw & Co. Construction employment averaged 5,200 during
June 1951 and exceeded 13,000 before the year ended.

The presently estimated costs of these two major projects are com
pared to the real estale, plant and equipment investment of eich
major United States corporations in chart No. 1. The magnitude of
the two jobs is brought out by the fact that both plants are to be con-
structed in a relatively short time but involve a total plant investment
that o private company would normally accumulate over many year
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 GATVANNAH RIVER AND PADUCAH PLANTS COMPARED WITH
;08T OF \11-‘\1 IN REAL ESTATE. PLANT AND EQUIPMENT OF EIGHT
VB USTRIAL CORPORATIONS

JCLY

AAJOR T
T
— T% NILLIONS OF HOLLARS
CORPORATION 0 1000 2000 3000

; | 1
= T ST R WA, - KA e o i g =
» spaes stect coar. B s s o
NI 1 I
TR, Z 7, ng.o?;d" 3
(EuepAL WOTORS CORPORATION e R
|

WKAH KIVER AND .
PLANTS {Comb imed Ent. )

At BAYA
papcat

axTuLEREN STEEL CORP.

; PLANT {Eat )
V.\HN!“ RIVER L t
At BA

LI W PONT NEROURE co.

,LrwisUy ©0. OF ANERICA

..'f. L
gepUBLIC STEEL CORP. e

AEC PASUCAN PLANT (Enl.)

goaDYEAR TTRE & AUBDBER C0. m

p{TISBURG PLATE CLASS CO. %

soyree of Corporate Data : Balance sheets of corporations for December 31, 1950,
as published in Standard and Poor's, 1951 editiom.

fine Year's Progress

It has been slightly more than a year since the selections of the
Javannah River and Paducah plant sites were announced on Novem-
ber 28, 1950, and December 15, 1950, respectively. The total amournt
of earth excavated at the two sites by December 31, 1951, would build
a solid wall 5 feet wide and 7 feet high reaching from New York to
san Francisco. The structural steel erected at Paducah and Savan-
ugh River would be enough for another Chrysler Building. A total
of 200 miles of roads has been built and 53 miles of underground pipe
kid at the two sites. The amount of concrete poured at the two proj-
eets 1t equal to two-thirds of all the concrete in the Bonneville Dam on
the Columbia River. One hundred and thirty-three miles of electric-
power distribution lines have been strung and 78 miles of railroad
wompleted. The total floor area of temporary office, store, and ware-
touse space constructed at the two sites is approximately equal to the
ata] rental area in the Empire State Building.
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2 | MAJOR ACTIVIppy P
HousiNG AXD SERVICES AT NEW PrLANTS Lites O
. .. - L }}G{)'l-el]
The AEC is relying on existing communities to furnish comMtuupy, Coane
facilities and services and on private development and ﬁnancing tto' ” At b
supply the housing for ln-migrant personnel required for the (o g d'i‘ilv £
struction and operation of the Savannah River and Paducah plap, 3 o
As of the end of 1951, 60 percent of the persons engaged in AEC “‘Or}; : crhool.
at the Savannal River site and 50 percent of the workers at the Pgq, £ U §.C
cah site were in-migrant to the area. a5, Ei
Some Federal assistance is available for these areas, botl of whigl, : f;.ciliti
have been designated ecritical defense-housing areas. Governmey, . gamilie
credit restrictions pertaining to housing construction have been g | \farch
pended and the National Housing Act has been amended fo provig, : (he U §
liberalized mortgage insurance for defense-housing requirement; Funds
where critical defense-housing areas have been established. TFedeyy; g South
assistance is also provided to communities in critical defense-housip, £ have b
areas for additional community facilities and services. ° assistal
: . . g of suny
Housing. At Savannah River the in-migrants have been assimilateq 3
into the various communities near the project area, chiefly in Aungust, §__
Ga., and North Augusta, Aiken, and Barnwell, S. C. Others are % A
living in about 2,400 privately owned trailers scattered throughoy i .
the area. 'Toinduce private enterprise to provide and operate housing Dur
for construction workers, the du Pont Co. entered into contracts by § countns
which it guarantees payment of amounts equivalent to the revenue n Part'
which normally would be required to amortize the investment in 4,000 fissiona:
family-type and 7,500 single-type temporary housing accommodations,
The contract for the family accommodations runs for 5 years, and for Ban-.s' /
the single accommodations for 2 or 3 years at du Pont’s option. The to .(O.l K
Housing and Home Finance Agency programmed 3,600 houses to ac. prineir
C LEEDCY Prog J e fission:
commodate permanent operating-plant personnel. At the year’s end, ; . .
1,000 of these programmed units were under construction as rental ' P 1}1:10113
units, together with 250 houses which had been or were being con- E i ]}31
structed by individuals. as Euil-
At Padueah about one-half of the in-migrants are living in trailers l\"i-dc. 0

which they brought with them or purchased upon arrival. Other
workers are living in rooms, apartments, and houses in the many con-
munities and rural areas throughout western Kentucky and southern
Tllinois. While the AEC has depended primarily upon surrounding
communities to absorb the influx of workers and their families, it has
taken three steps to prevent a delay in the completion of construction
or a slow-down of operations due to a lack of housing: Sale of 217
surplus prefabricated housing units located at Oak Ridge to be moved
to the Paducah area and held for rent to project workers; authoriz-
tion for the construction of two H00-man dormitories at the project
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ich has been completed ; and certification of the need for

.ofwh k i . b ;
we of ing units under title VI of the National Housing Act,

At ( -
- m}*houbl

it reit
' M lljl{ie ) s Txr ' ! 3 E ar . . ¥
ar ::”b{’{h (he Savannah River and Padueah plants, workers commute

fron: living quarters as far as 60 miles away from the site.
y il I‘L
Jail

. qnd community Facilities. At the Savannalh River site the
2 'ﬁtmz};’rce of Education approved under the authority of Public Law
- 9 ‘]t-ﬁr-ﬁl'st Congress, second session, 188 temporary classroom
st Lm ]j,;l the various communities to serve the children of new
f"m?m%: Th.e first of these classrooms is expected to be in use by
f,.mullf‘z-%o Augusta, Ga., is using funds placed at its disposal by
M m‘;hq Oﬁlce of Education to enlarge its permanent school structures.
the [:-Lf.or permanent buildings for several of the school districts in
}1‘1:1!‘?5 Carolina also have been approved. Temporary classrooms
H“.H ibt.,en approved for McCracken County in the Paducah area and
r:a‘izfallce has been extended to the city of Paducah for rehabilitation

of some classrooms.

ACCOUNTABILITY FOR SOTURCE aND FiIssioNABLE MATERIALS

During 1951, the Commission further improved its system of ac-
counting for source and fissionable materials. This was accomplished
in part by preparing a manual of procedural standards for source and
jissionable material accounting surveys.

Baxis for accountability.  As outlined in the Fifth Semiannual Report
1 Congress,' physical protection and accounting control are the two
principal safeguards against loss or misappropriation of source and
fissionable materials, IFissionable material, enriched uranium and
plutonium, costs many times as much as gold.

Physical protection against loss of these materials is incorporated
in plant design and operating methiods and includes such measures
e building fences and providing guards. Accounting controls pro-
vide an accurate record of materials that should be on hand to be
compared with frequent, accurate and intricate measures of actual
quantities which are on hand.

Manual of procedure standards. 'The procedure standards, prepared
with the aid of two consultant firms, were a further step in a program
* set up a uniform accountability system which would be sufficiently

ramprehensive but not excessively expensive. It was conceded at the
——————

[ AT .
. .th[ll Semiannual Report to Congress. January 1949, Superintendent of Docaments,
"trment Printing Office, Washington 23, D. C.. 45 cents.
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14 . MAJOR ACTIVipry

outset that an absolutelv fool proof system of accounting w ouldk
difficult io attain. Nevertheless, the system should dI’-«(’l(ne any g,
nificant loss with an accuracy and promptuess commensurate wig, ﬂ
value and strategic importance of the materials. With this goul, 1},
Commission in 1947 established preliminary procedures for com})}]m
and summarizing inventory and loss information. With eXperiey,
the Commission improved the procedures during 1948. The I"'“Lt
vrocedures, adopted in 1951, helped improve yecor ds aud measaren,, Nt
and inventory technigues for all materials at all production Stage,
Consultants in the preparation and revision of the manual werg the
public accounting firm of Lybrand, Ross Bros. and Montgomery, o
New York, and H} drocarbon Research, Inc., a New York engmeemm,
consulting firm ®

AEC Community Operations

On August 8, 1951, the special Community Operations Pane] gy
mitted to the Commission its report and recommendations on Qg
Ridge, Tenn., and Richland, Wash. The report is the result of 4
vear’s work by a panel of four well-qualified individuals in the fielq,
of real estate and municipal administration. The panel has not yet
presented its recommendations on the Los Alamos community. T
panel is headed by Richard . Scurry, of Dallas, Tex., senlor partper
of the law firm of Scurry, Scurry & Pace aud includes Frederick M,
Babcock, a private consultant on housing from Washington, D, C..
George E. Bean, city manager of Grand Rapids, Mich.; and George
Gove, vice president in charge of housing projects, Metropolitan Life
Insurance Co. '

The Commission has distributed the report within the communities
affected and 1s planuing to obtain the residents’ reaction (o the
recommendations before taking further action.

To enable community residents to discuss and evaluate the merits
of the recommendations, private appraisers have been retained at both
Oak Ridge and Richland to make valuation appraisals of property
that would be disposed of.

While studying the feasibility of instituting more normal American
real estate and municipal practices in Qak Ridge and Richland, the
Commission continued to operate the communities with increasing
economy and to the extent possible, to institute some practices which
NOIM: a]lv prevail in American communities, Changes were made o
the conveyance of land to churches to assist them in obtaining financig
for building. Also it was decided to make land available on a long-
term lease basis for the construction of rental honsing by private de
velopers where u deficiency of housing exists.
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further its impact at Richland, Oak Ridge, and Los Alamos.
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sneipal recommendation of the panel was that rents in Oak
A 1 Richland be brought to levels comparable to those for hous-

e AL | ; .. ] _
Ridge che surrounding area.  The Commission had adopted such

IOV ¢ 1
””.d-p ent and utility charges and those comparable to the sur-
lestlllg r *

Jing areas. Shelter rents were not raised to full comparability
,(.,un t?me. to avoid a possible undue hardship on tenants. Tt was
o d to bring shelter rents to full comparability on August 1, 1951,
;;;f!mt‘- rates Un:reappraisuls made by private appraisers during the
:a;lmff 1950. These Increases would have raised the shelter rents
° Ok Ridge an average of $10 and in Richland an average of $13
msuj;_ing in an average increase of 28 percent for Oak Ridge and 41
r:.rcent for Richland.

! The AEC policy on rental rates conforms with the subsequently
adopted Government policy on charging rents _for Government,
quarters as announced by the Bureau of the Budget.in July 1951,

Sipce it was evident that the Federal rent control law, which was
to expire on June 30, 1950, would be extended and.. might be made
upplicable to federally operated and controlled housing, the AEC de-
ferred the proposed rent increase to October 1, 1951. When Federal
rent control was extended to June 30, 1952, it became necessary to study
Asa
consequence, the proposed rental increase actious in the three com-
munities were deferred again until December 1, 1951.

Federal rent control now applies at both Richland and Oak Ridge.
The Commission bas deferred indefinitely rent increases at both Oak
Ridge and Richland until an agreement is reached with the Office
of Rent Stabilization on maximum legal rental rates which can be
established consistent with the provisions of the Housing and Rent
Act of 1947, as amended.

At Los Alamos, new rental rates went into effect on January 1, 1952.
They amount to an average increase of ubout 4.8 percent, will cor-
et previous nequities in the Los Alamos rental structure, and are
wiended to bring the rental level to full comparability with that pre-
witing in surrounding communities.

I ‘ ]
ts Alamos Commamity Fepansion

The past 6 months have seen substantial completion of the program
uf rebuilding and expanding the Los Alamos community, This pro-
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16 MAJOR ACTIVYyy,

gram was first planned and undertakenin 19474811t was sul_)sequem]

L . pe g

enlarged as the program of the Los Alamos Scientific Laboratopy , -

i ~ . . . . LR N
expanded. Now it hasg come to practically complete realizatjg,

)k Ridge Community Contractor

In July 1951 the Roane-Anderson Co., contractor for the Operyti,,
and maintenance of the Oak Ridge community, notified the CUn'llui:
sion of its desire to terminate its coniract on or before January 3, 195;)
The company indicated that it no longer found the contract Proﬁtabi;
in view of the key personnel assigned to the operation as relateg te
the recently reduced fec received for the work. In order tg Totaiy

many of the experienced personnel employed by the contractor yg to:

provide for continuity of operations, a no-fee contract was negotiate|
with a nonprofit corporation, Management Services, Ine., formeg
by a group of Oak Ridge residents. The new contract became effectiye
December 1, 1951.

Housing at Hanford

At Richland, 300 new houses approved for fiscal year 1951 wep
completed by the end of December, and 300 more units were approveq

for construction with appropriated funds. However, constructing the
latter units is being held in abeyance pending the outcome of attempts

by private developers to supply privately financed and operated rentai
housing in Richland under the provisions of title VIII of the Nationa]

Housing Act, as amended.

Construction and Supply

Such facts as can be publicly reported concerning progress in build-
ing appear in the sections of this report relating to the programs—
production, military -application, reactor development, researcl,
and biology and medicine—to be served by the new facilities under
construction during the last 6 months of 1951.

As a gauge of the size of the total construction program in atomie
energy it may be noted that in July 1951, construction costs incurred
by the Commission were 54+.5 milion dollars, and they rose steadily i
accordance with plans to a level of about 79.8 million dollars m Novem-
‘ber. The total construction costs incurred for the 5 months ending
November 30, 1851, were about 365.6 million dollars. During the samé
period the value of Nation-wide construction of all kinds, as repor
by the Departments of Commerce and Labor, averaged approximatel}
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pillion Jollars monthly. Accordingly, about 3 percent of total
i:‘, 1

sk 4 States construction during the 5 months ending November 30,
St

l?'“‘l“'w a¢ for the national atomic energy program.
ot T

pruction Employment

orage construction contractor employment on all AEC-adminis-
A‘elogstruct.ion projects for the first 6 months of 1951 was 28,500
For the # months ending November 30, 1051 it averaged 50,000,
ercent of the estimated average contract construction employ-
5 million men on all projects in the United States.

PrioniTies

Under the national priorities system, AEC continues to fou_nction as
g claiming and allotting agency for the controlled mz.xterlals (steel,
copper; and aluminum) requirements of its constr_uctlon and oper-
4fions programs. Training of the .AEC ﬁelc.l staff in controllgd ma-
rerials pian operations was coordinated with the mtro.d.uct-lon of
CMP by the National Production Authority and has facilitated the
orderly operation of the plan within AEC, -

AEC has also made special studies of its requirements for particu-
{arly critical products and services in order to assist NPA and other
control agencies in their planning. Typical examples of these are
power, valves, and electrical equipment.

The national supply-demand situation in materials of 1mportance to
AEC programs requires that AEC continuously review its require-
ments in these areas to 1dentify points of sighificant impact and to
assure the filling of these requirements.

Special Priorities Assistance

In order to meet the very tight construction schedules which have
been established for AEC projects, deliveries of materials and equip-
ment are nsually required in less than current normal procurement
time, In addition, the materials and equipment being purchased
oi these tight schedules are in direct competition with materials and
suipment needed for other important defense programs. As a result,
AECand its prime contractors have not been able to obtain all required
teliveries under the general priority devices established by the Na-
twnal Production Authority, such as defense order ratings and the
wntrolied materials plan. To maintain some schedules it has been
iecessary to request special assistance from NPA, usually in the form
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18 MAJOR ACT’I\‘IT' .

of individual directive action by NPA on the manufacturer or SUhni
involved. As would be expected under condifions 'of tightenihg E“}-_,;.
ply, the number of requests to NPA for such specl-al flS:SiSt{llleQ, f]"i‘n:
July to November 1951, waz much larger—nearly nine times in £,
than the number of requests made from January through June 1%51.
This sharp increase reflects the growing difficnlties in securing titmo
delivery of critical materials and equipment. AEC has workeg clos,
with NPA during the past several months in an effort to improve this
situation and to meet current completion schedules on vital CONStyy,.
tion projects. '

SuPPLY

The design has been completed and actual construction starteq o
the installation of the telephone systemn for the Savannah River plgy,
Upon its completion it will be one of the largest automatic telephgp,
systems in the world serving only an industrial establishment.

A program for microfilming the important records of the Compj,.
sion has started. All categories of records required for the operatiy,
of atomic energy projects have been microfilmed and are maintaiyeg
under appropriate security safeguards. |

Substantial savings in equipment and space have been made througy.
out the Commission’s activities by the establishment and operation of
records centers. Some 22,000 cubic feet of semiactive records are
stored n these centers,

Transportation

Major efforts have been made to eliminate delays in transit and
excessive transportation costs. Some of the results are:

@) A national weight agreement has been reached with the rail car-
riers. The value of this agreement is in the transit time saved on
nmiovement of articles which otherwise would be stopped in transit
for weighing.

b) Arrangements have been made with the Railway Express Agency
for the positive location of air express shipments identified a
moving for the account of the AKEC or its cost-type contractors.
This will greatly facilirate tracing of shipments when necessary.

¢} Through negotiations on freight rates the Commission has made
savings in the last 6 months of approximately %300,000, of which
$160,000 18 an annually recurring saving.
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sents have been made permitting AEC cost-type contrac-

vents of AEC, to issne purchage orders to suppliers holding
ror; 45 d.'zntract.s with various Government purchasing agencies, such
“irfem‘ LI. | Services Administration, Armed Seprvices Petroleum Pur-
w UC ncr:aencv, Federal T’rison Industries, and the Post Office Depart-
"h“ﬂngias f-llfs procedure, savings are realized in costs of material
d and in the administrative effort required of the cost-type
s' purchasing offices.

,.trr:ll‘gel

Military Application

- jtomic weapons were produced at the rate authorized by the Pres:i-
dent. for calendar yvear 1951, and significant advances were made in
weapoDns research and development, _

Construction continued at several locations to meet the needs of the
expanding atomig weapons program. After site selection and some
gelay 1n acquisition of land, construction of a plant near Denver,
Colo., was begun by the Austin Co., general contractor; construction
proceeded on schedule during the last half of 1951,

Construction of additional facilities and rehabilitation of existing
arnetures was well under way at the Pantex Ordnance Plant at
imarillo, Tex.; the construction work is being done on both a cost-
phus-fixed-fee and competitive bid basis with the latter method used
sherever practicable. Silas Mason Co. is doing the cost-plus-fixed-
fse portion and lump-sum contracts have been awarded to several
different contractors,

New field offices were established at Amarillo, Tex., at Denver, Colo.,

- st the Nevada Test Site, and for the Pacific Proving Ground at Eni-
- wetok, all under the Santa Fe Operations Office, which has primary

feld responsibility for atomic weapons work. Headquarters of the
santa Fe Operations Office were moved from Los Alamos to Albu-
awerque, N. Mex., where AEC-owned property was available for office

ace, to provide a measure of relief from crowded housing and
#fice space at Los Alamos.

TEST ACTIVITIES

A series of experimental nuclear detonations was conducted at the

Jevada Test Site in October and November 1951. Certain types of

*=ts can be conducted at the Nevada location at considerably less cost
Fhfln at Emiwetok. The program demonstrated the effectiveness of
imtoperations by an integrated test organization of qualified special-
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ists of the Commission and its contractors, the Department of Deg,, S , g

: RECR- e

and other agencies of the Government. t.}llqbillﬁ.
. . . . e et z ol 3

One of the major objectives of the tests was to provide datq fo it " pside
o PR

weapons development purposes, The Los Alamos Scientific Labui__r
tory has made marked progress in the development of atomic “’eﬂpo]:
and the tests contributed to the further advancement of the wmé’
The primary technical responsibility for the test devices resteq Wity
the Los Alamos Laboratory. The Sandia Laboratory and sevepy (;
the national laboratories of the Atomic Energy Commission playeg
important roles in the operation. '

A number of special services for the operation were provideq by
geveral units ineluding the Special Weapons Command of the Air
Force, the Armed Forces Special Weuapons Project, the Air Weatlye,
Service of the Air Force, and several scientific organizations of e
Department of Defense, Assistance was also given by the U,
Weather Bureau and the Civil Aeronautics Authority. Repregens,.
tives of the Federal Civil Defense Administration participated ip ty,
test program. _

The other major purpose of the tests was to study various Pllysie;i _
effects such as blast, radiation, and heat, including programs for g -
Armed Forces, the Federal Civil Defense Administration, the U7, g
Public Health Service, other governmental agencies, industry, ang
biomedical researchers. The Department of the Army used the tegs
also for a combat troop training exercise, for the orientation of staf
and instructional personnel, for studying the psychological reaction of
troops, and for studying other tactical implications. The Sixth Army
established a camp known as Desert Rock near the entrance to the test
site for the accommodation of the military units participating,

The Atomic Energy Commission and the Department of Defense
are giving continued consideration to the most effective method of
integrating the requirements of both agencies for full-scale test
operations. '
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Reactor Development

New REACTORS

In the period under report, the construction of the Experimgmﬁ‘i
Breeder Reactor was completed by the Bechtel Corp., at the Nationai
Reactor Testing Station in Idaho and the reactor was brought up &

heht and el
- The heat ¢

criticality by the operator, the Argonne National Laboratory. P ometal gt g

This is the first reactor of appreciable size to operate with i = turbine, T
neutrons, the first fast reactor being a very small unit at the L & adjustinents
Alamos Scientific Laboratory. Already, valuable information b¥ ower ge

been obtained on the new design and more data will be secuyed fro” 1 3 Wf the reget
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» experience. It will be months, however, bfa-fore t,h'e
f breeding can be determined. Many factors will have to

: Jered, such as the investment of fuel required i a Jarge breeder
po e d its plants for processing and fubricating fuel elements, the
Ncm.r(a;}ired to double the amount of fuel invested, and construction
o ting costs,

I}

joasibIitY ©

(ime !
and operd

. generating experiment. The reactor’s small experimental
poue? ?a_nt-——heat exchanger, steam turbine, and electric generator—
Iuo\fZ?fmted in trial runs on December 20, 21, and 22, 1951. Electrical
WHS UL

wor was generated at the rate of more than 100 kilowatts and used:
wh e

operate the pumps and other reactor equipment and to provide
o UL

Tre glowing eleectric light bulbs in this photo show the first known use of electric
wwer from atomic energy. The bulbs are lighted by electricity from the gen-
erator at the right which, in turn, operates on heat from the Argonne National

laboratory’s Experimental Breeder Reactor at AEC's National Reactor Testing
&ation in Idaho.

ight and electrical facilities for the building that houses the reactor.
The heat energy produced in the reactor was removed by a liquid
#0l at & temperature high enough to generate steam to drive the
whine. Test operations were resumed in January after further
wjustments of the reactor system.

Power generation is incidental to the main experimental purpose
ol the reactor. The power studies are being carried out to secure
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29 MAJOR ACTIViqy,
information on the handling of liguid metals at high temperatyy,
under radioactive conditions and on the extraction of heat fI‘Om
reactor in a useful manner. The power plant of this reactor (“!
never generate large amounts of electrical power but it does Provig,

''he machine shop in the building housing the newly completed Experimengy
Breeder Reactor at the AEC's National Reactor Testing Station in Idaho is showy
lighted by and operated on electric power produced tfrom the heat energy of tye
reactor.” The reactor and it power plant were cdexigned by and are now being
operated hy the Argonne National Laboratory.

a useful tool for earryving out such experimental studies. The power
experiment is in 1o way intended to establish the feasibility of pro.
ducing electrical power economically from nuclear sources. The
technieal information gained, however, may be useful in the design
of future reactors aimed at generating electricity at a competitive cost,

The Materials Testing Reactor

Construction of the Materials Testing Reactor facilities and struc-
ture at the testing station by the F luor Corp. continued. Engineer
of the Phillips Petroleum Co., operating contractor, after training at
Oak Ridge with a pilot mode] of the MTR, took up their assignments
at the testing station.

The MTR is expected to produce a neutron flux more intense tha
any now available. A schedule for the first few months’ use of this
new and much needed facility to make some two-score irradiation tests
of the highest priority for a number of laboratories and contractors
was established with the guidance of a policy board representing the
AEC program divisions.
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Aol Reactors
The Novd

+jon at the resring station of buildings and facilities for a
prototype of the Rubniarine Thermal Reactor power }_)lﬁ.l'.lt

My was advanced.  Installation of machinery is to be by Electric
f:’ih()j of Groton, Conn. Both the construction contractors and
Boat (0 .iﬁ{)a-f_ are subcontractors to the Westinghouse Electric Corp.
{._}fl\;‘ill operate the nuclear power plant in consultation with the

(o e
]l d-base-d

. whi : .
oo onne National Laboratory.
é.lgontrm;t.ual arrangements are being made for the submarine thermal
= tor which 1 to go into the first nuclear-powered submarine. By
eac '

gent between AEC and Westinghouse, the latter will furnish
he renctor for the submarine, which the Navy has named the U. 5. S,
1’1?;(&'1&& The Navy’s Bureau of Ships has contracted with Electric
-{;Qat to construct the liull of the Nawutilus und with Westinghouse for

' fhe propulsion machinery. .
-~ yyork continued by the Knolls Atomic Power Laboratory on design

hd development for the Submarine Intermediate Reactor (SIR).

The first installation is to be a land-based prototype of a nuclear power
plant suitable for a submarine. Though similar in power specifica-
tions to the Submarine Thermal Reactor, this reactor will operate In
he intermediate neutron energy range and is being designed along

cubstantially different lines.

(hemical Processing Plant

Construction of a chemical processing plant at the testing station
drew nearer to completion. The plant will be used for the separa-
rion of unused fuel from used fuel units. Construction was expedited
by nearly two-score field engineers from the Foster-Wheeler Corp.,
vew York City, architect-engineer, and Oak Ridge National Labora-
wory, who gave direct supervision at the site. The construction con-
tractor is the Bechtel Corp. of San Francisco.

Progress was made in laboratory development work for additions
w the plant. Investigations of other methods of recovering unused
uclear fuel were also pressed. _ '

Loxg Ranee Procram

In the long range program of developing new reactor designs,
‘udies and investigations looking toward production reactors were
ﬂ_ltensiﬁed. Significant studies of new reactor designs are being car-
ted on by Argonne, Oak Ridge, and Brookhaven National Labora-
ries; the Knolls Atomic Power Laboratory; North American Avia-
tion, Inc., Downey, Calif.; and H. K. Ferguson Co., New York City.
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24 MATOR ACTIVIy,
Development of Fluidized Reactors

The Homogenous Reactor Experiment was brought nearer ¢ompj,
tion at the Oak Ridge National Laboratory. This is a piiot reaeiu\
a step in the study of fluidized reactors. Although an “exper‘lmen:;
by comparison with large reactors, the HRE will have greater Iﬂlwé.
than the only existing fluidized reactor, the Los Alamos Water Boi}‘;;
or the water boiler under construction at North Carolina State ¢’
lege. Like the Experimental Breeder Reactor, it will ultimat{,‘l:
operate a small turbo-generaior for heat transfer and power St-lldie;

Aireraft Nuclear Propulsion

Acting under a letter contract of June 30, the Aircraft Gas Tur, "

Department of the General Electric Co., began design and de"elt)p.
ment leading toward aircraft propulsion by nuclear power. Faejp;.
ties at Qak Ridge, formerly occupied by the Nuclear Energy g,
Propulsion of Aircraft Division of the Fairchild Engine and Airplay,
Corp., were taken over by General Electric and modification of byjlg,
ings at Lockland, Ohio, near Cincinnati, began. Plans call for the G
staff at Oak Ridge to move to Lockland by June 1952. This nucles,
development is paralleling development of assoclated propulsie
devices by General Electric and preparation of the air frame by Co.
solidated Vultee Aircraft Corp., of Fort Worth, both under A;j
Force sponsorship. The Air Force also entered into contract with
the Pratt & Whitney Division of the United Aireraft Corp,, Fag
Hartford, Conn., for work on an atomic aircraft engine. The AEC
is cooperating in nuclear phases of this work.

Industrial Participation Studies

The privately financed studies of reactor technology by the four in-
dustrial groups?® progressed. The Detroit Edison-Dow Chemicl
group and the Pacific Gas & Electric-Bechtel group submitted reports
which are being studied by the AEC. More than 100 engineers and
scientists, cleared for access to restricted data, have been giving
full or part time to the studies, examining literature, visiting AFC
installations and consulting with people who have been working i
the field. Thus new talent is being brought into the program (@
develop improved reactors and electric public utilities are entering
this field since 5 of the 8 participating firms are electric utilities.

* Monsanto Chemical Co. and its associate, Union Electric Co, both of St. Louis: Derr!

Edison Co., of Detrnit, and Dew Chemiesl Co., of Midland, Mich.: Commonwealth 1;‘1111;’;
d Pa

Co. and Public Service Co. of Northern, IiL., both of Chicago; and Bechtel Corp. an
Gas & Electrie Co., both of San Francisco.
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js expected that additional reports will be received by early

4 .

Innel‘s 12 months after the last agreement was signed. As
fl] . . . . o
st Jined 1n the Tenth Semiannual Report, the agreements provide
att

AT and studies by the companies to (@) determine the en.gi-

fing feasibility of their designing, construct?ng, and operating
ee ]-purpose reactors to produce fissionable materials and power; (4)
dis é;e the economic and technical aspects of bullding such reactors
?’{a;]l,e-next few years; {¢) determine the possible research and devel-
L"ment needed; anc_i (d) recommend industry’s role in designing,
piding: and operating such reactors.

Training for Reactor Engineering

In September 1951 the School of Reactor Technology operated by
e Oak Ridge National Laboratory graduated its first regular class

ot 43 engineers. Twenty-three were experienced people from the
- 4EC and its contractors and the military services, and 20 were recent
© wollege graduates employed by the laboratory during the course.

Immediately after the graduation of the first class, a second class
of 67 students began the 12-month course, which is largely classified.
Thirty-eight of these are recent college graduates employed by the
1gboratory, 23 are from industrial organizations, 2 are from the Navy,
ond ¢ are from the Air Force. A mnew laboratory to serve the en-
larged enrollment was completed in December.

The experienced engineers sent by industrial firms continue to re-
ceive their salaries while studying at Oak Ridge. Since experienced
envineers are not enrolling for this course in the numbers needed by
(e reactor development programn, consideration is being given to
sponsoring evening courses at industrial centers and short summer
courses at educational institutions.

IXDUSTRIAL PARTICIPATION

One objective of the reactor technology studies by the four indus-

§ il groups is to give opportunity to industry to invest private funds
§ zreactors and to build and operate them with profit in proportion to

diciency and improvements rather than on a cost-plus-fixed-fee basis.
inother program with the same general objective—smaller but
mmising accomplishment in less time—is the production of zir-
nium.,

1 tompetitive Zirconium Production

2  In developing the program for the manufacture of zirconium in

E X

- Fivately owned facilities on a unit-price basis, a meeting was held

: §

st
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ip Chicagoe, Juby 18, with representatives of 31 firms who respong,,
to AECYs invitations. The specifications, processes, and needy o,
discussed.

The m.l}m steps now used in obtaining pure metal from COMmery;,
erade zirconium tetrachloride are: (1) Separation of hafniuy froy !
the zirconjum in commercial grade tetrachloryde; (2) chemicg) Dus;.
fication of the separated zivconium; (3) caleination and rechloy,,
tion of the purified zirconium; (4) reduction of purified tetmchlo“l
using the basic Kroll-type process, which yields “sponge” metal; (;,
refining the reduced “sponge” using the basic deBoer-type pm(ear
which vields “crystal bar™ metal.

Ag a result of the meeting, representatives of 20 interesteq ang
qualified firms were given security clearance and during October and
November visited several research and development and pI‘Oduct,m
facilities. On November 5 invitations were issued for bids to he -
mitted on zirconium production and to be opened in January 1959,

MATOR ACTIVyy,
&

New Uses for Fission Products

Results of the Stanford Research Institute’s technical and econonie
survey were published as a 100-page book, “Industrial Uses of Radio.
active Fission Products.” ¢

The book reports that present commercially feasible industria] yses
include the activation of phosphors for self-luminous signs and
markers and the reduction of starting voltage requirements in flye
rescent light tubes. Static eliminators for a variety of industria)
processes and process control instruments whieh 1ncorporate a soure
of radiation are also listed.

Possible future uses for fission products, where the technology and
desirability of use will require at least 2 to 5 years for development.
include industrial radiography, cold sterilization of drugs and foods,
and portable low-level power sources. In the highly speculative ares
where basic technical knowledge is Jacking, possibilities exist for use:
in radiation chemistry and flame propagation,

The study emphasizes that the possible industrial advantage in the
use of fission products lies in their potential ability to produce certain
types of radiation at less cost or in more convenient forms than pres
ently available sources.

A program to ascertain basic technical information was started
during the past 6 months. Drookhaven National Laboratory fur-
nished a 1-kilocurie cobalt 60 source, prepared in the laboratory’s
reactor, to the University of ’\i:ch]{mn, another fo Columbia Univer

S 0'ap e purchased from Project 261, stanford Research Institute, Sranford. Calif., fe!
$1.50, the cost of reproduction.
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and a 1.5 kilocurie source to Massuchusetts Institute of Tech-
aty 8

General Electric’s General Engineering Laboratory is to be
””]”?ed with a L.h-kilocurie source aud the Stanford Research In-
tml\ with a 5-kilocurie source. A Kilocurie cobualt 60 souree is about
” 5,000 times as potent in radicactivity us the amount of radium used
ty pl('a] medical treatment. Such special cobalt 60 sources are
i aced until specifications are determined for fission product
' beeq and methods of preparing them developed.
mf; eral fundamental investigations are being financed by the AEC.
puring December negotiations were in progress with Schering Corp.,
Pha;maceutlcal firm of Bloomf{ield, N. J., for that firm to finance its
on program to determine the f(.ab]b]ht} of sterilizing its products
«ith radiation from fission products. AEC would furnish the radia-
tion source. . :
Sixteen firms, representing the antibiotic industry, are plannmw a
progran supported by private funds which would use a 5- to 10-kilo-
curie SOUrce.

-

SANITARY ExciNEERING

During the past 6 months useful data were obtained from investi-
eations on the safe disposal of radioactive wastes. Some of the new
mfurmatlon has already been applied at atomic energy 1nstall(1tmns.
Developments include :

Sewage treatment methods. To ascertain the practicality of utilizing
sewage treatment methods for removing radioactivity from high-
volume, low-level radioactive wastes, investigations were started at
the University of California and at New York and Johns Hopkins
Cniversities. At California, extensive studies are being made of the
activated sludge process while New York University started experi-
mental work on trickling filters. Johns Hopkins began investigating
economic methods for handling low-level wastes, such as those reqult-
g from laundering contaminated clothing worn by atomic energy

workers. These studies promise to decrease the cost of disposing of
low-level wastes.

ddsorption by plhumbing metads. At Johns Hopkins valuable infor-
mtion was developed on the adsorption of radioactivity by metals
wed in plumbing systems. It was found, for example, that alloys
wntaining lead and eopper are much morve susceptible to contamina-
lon by dodine 131 than galvanized iron or stainless steel. Such in-
formation should prove useful in the design of drainage systems for
lboratories using r dledCtl\‘e materiuls.
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28 MAJOR ACTI\’[T;.

Water supply treatment. Massachusetts Tnstitute of Tecly,,

completed studies of the removal of certain radioactive elemgyy, i‘k
water supplies by conventional methods of treatment. Thig “‘Uﬂ‘_’:m
already proved of value to the photographic industry iy attapl-i'.i&;
the problem of treating water slightly contaminated by the fal}:
following weapon design tests. i

Air cleaning evaluation. A group at Harvard University Brogs:
nearly to completion a testing program to evaluate cominereiy ..
cleaning equipment in the light of AEC requirements and complp.::‘
a “Handbook of Air Cleaning,” which is to be published. Tl grm‘q
conducted training and information courses for engineers of ], COIIL
mission and its contractors which were also attended by Tepl‘eSem:i-
tives of the National Research Council of Canada from the I‘E{lcl(;
installation at Chalk River, Ontario.

Other investigations are in progress by A. D. Little, Inc, Cum.
bridge, Mass., on a new high-temperature, acid-resistant air fily,,.
by New York University on the feasibility of reproducing certg;,
atmospheric phenomena in a wind tunnel; and by the Univergj,
of Illinois on aerosols. -

Solidifying incinerator ash. The Bureau of Mines Station in Pjjs
burgh completed work on the fluxing of ash from an incinerator
which radioactive materials are burned. The ash is fiuxed intg 4
Limp of sodium hydroxide so that this concentrated radioactive waste
can be more easily handled and disposed of. The station is also well
along on laboratory studies of a small incinerator bzing developed
primarily for non-AEC users of small amounts of radioactive
materials. Results will also -be applicable to installations of
the Commission.

Surveys at new wnstallations. The U. S. Weather Bureau and the
U. S. Geological Survey assisted in evaluating the meteorologic,
hydrologic, and geologic aspects of environmental problems of nes

- AFRC installations. The evaluations included estimates of the extent

of the distribution and disposition of radioactivity in the atmosphere
and surface and ground waters.

Two new river groups. Advisory groups were established for the
Mohawk and Savannah Rivers, similar to the group for the Colum-
bia River. These groups, which include representatives of Federal
or State public health services, the AEC, its contractors, and local
agencies, are apprised by the Commission of plans for releasing waste
in the rivers. In turn the groups provide local consulting services
so that the disposal can be carried out safely and efliciently.
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Physical Research

A
Lechnoi(ln ,
nenty fi'f?zr

S Work million dollars was allocated to the support of basic and

has bt 37 . .
- attackiy,, A]tj);d research for fiscal year 1952, 75 percent devoted to research 1n
he fal}-oh% ﬂg}C‘ laboratories and the rest to contracts with universities and pri-
A‘ P T

esearchinstitutions. Inthe latter category, 2.8 million went into
185

nil? gcts administered through a joint program with the Office of

contT
L\'a\’ﬂl Research. . : '
Ty closer association between physical research under contract

COmpleteg 3 i the immediate aims of the atomic energy development program
egroyy, § ressed during the last 6 months of 1951 on such matters as

1 the Cony. roqg aterials problems, zirconium production, radiation damage to

“CDresenty. ; ™ n;als and the measurement of neutron cross sections.

the reactor m%z-in"” this period six particle accelerators came into initial opera-

F:ur new machines in various universities and one at Brook-

ty b[‘ought

. 101 . . .

Inf’-, Cam. ;:mm National Laboratory were under construction or being installed.
AT filter P Operation is expected some time in 1952.

lng certain ;

University

3 REesearcH Program

m in Pitts. 3§ The AEC’S university and private laboratory contractors have
Inerator iy, § cooperated fully in the program to align their research more closely

xed into n 3 gith the operational and developmental aims of the atomic energy
ctive waste i prograim.
is also well 3  Given helow are some examples of the types of research being

; developed onducted under AEC contract for application to particular problems.
radioactive

Jdations of

" Raw Muaterials Problems

During the past 6 months research on raw materials problems

au and t.h € was expanded to include nine new projects. Work in this field is
teorologic, row under way at the University of Arkansas, California Institute
in;fleo:x?:;: of Technology, Columbia University, Illinois Institute of Technology,
eitmosphere Massachusetts Institute of Technology, Pennsylvania State College,

Princeton University, Syracuse University, University of Tennessee,
Eniversity of Wisconsin, and the U. S. Geological Survey. The
_§ msent annnal level of support of these raw materials projects is
F W8210. (See Appendix 5.)

of Federal . The raw materialz group of the Materials Chemistry Division at
. and local & Usk Ridge National Laboratory has been increased, and smaller
sin o wwastes ? 3‘Tﬁup‘3 at {&mes Laboratory and Argonne National Laboratory are
“% active in this research.
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Zircorivm Rescarch

The properties of zirconium make it a desirable reactor Consty,,
tion material, and new methods of production and purificatioy znﬁ.
being sought in order to improve itz availalnlity and utility {see p.9¢ ‘

Research on improved and economical methods of ol_)taining Ziv.
conium metal is being conducted at Columbia University; Gfﬂham-
Crowley and Associates, Inc.; and Horizons, Inc. In August, Tepr.
sentatives of these three organizations met at Columbia Uni\-el,s-m_
to coordinate the research on the electrolytic production of zircomul"n
metal. The representatives of Horizons indicated that some syege,,
had heen obtained in their electrolysis of potassium zirconium ﬂHOI‘id';
in a fused salt bath. Graham, Crowley and Associates are studyiy,
the electrolytic reduction of zirconium in aqueous and organic yed;,
and the group at Columbia is making an investigation of molt'ﬂ;
chloride systems.

Radiation Damage Research

During the past 6 months, a considerable expansion was accop,.
plished at institutions outside of AKC Installations in studies of th,
effects of radiation on metals. Particle accelerators are being utilizeg
for this research at private laboratories and at the University o
INlinois, Purdue University, Carnegie Institute of Technology, ang
Massachusetts Institute of Technology. The results of these projects
will be correlated with research at the national laboratories, wher
both particle accelerators and reactor irradiations are utilized, The
anmual value of this type of research at outside institutions total
approximately $200.000. (See Appendix 3.)

Neutron Cross Sections

Data on neutron cross sections® of the elements play a vital part
in atomic energy development. Without accurate measurements of
these values, calculations on the usefulness of various materials in
reactor shielding and on improved design of reactors are not possible.
The AEC is contracting for more research in neutron cross sections

as an aid in the development of better experimental techniques and -

the advancement of nuclear theory.

? The efficiency or probability of a2 nuclear reaction can be defined in terms of the numb
of particles emitted. or of nuelei undergoing transmutstion, for a specified number of inet-
dent particles, A more general, uniform method, which hag been widely adopted, 15 ¥
express the relative efficiency by means of a quantity called the nueclear eross section. It
represents the effective areu, or “eross section” of a single niicleus of a given species for s
particular reaction.

1
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- wections of the various elements for fast and slow neutrons

oS ¥ ery different. and for given energies of neutron impact
are nﬂéil q:)ct{ozls of isotopes of the same element may differ consid-
.IOthwhe nucleus of a particular form of an element generall:\-‘ hf%S
- -ose section for each type of neutron reaction in which it

~al
for plas

r‘.lllioact"
icle emi
et for €

i plutonitm. . .
'u']‘ll“s in order to have a proper understanding of the subject a com-
o study of the cross sections of a given nuclear species for inter-
j}E:'flI{.Witil neutrons of various energies must be made. But to cover
:;;; field of investigation completely would require the measurement
and tabulation of these various cross secti(-)ns for every isotope of every
Jement at every possible neutron velocity from the sloxvfest to the
fastest.  This, of course, would be a tremendous undertaking, The
AEC concerns itself only with the forms of clements and the neutron

celocities of immediate practical interest in atomic energy develop-

ive capture; one for proton emission, and one for alpha par-
ssion, and so on. Fission cross sectiong are 01? oreat inpor-
lements of high atomic number such as thorium, uranium,

ment. )
These measurements are carried out in some of the contracting uni-

sersities as well as in the majority of the national laboratories. In
the past few vears more of these measurements have been made in the
miversities, due to the fact that a number of particle accelerators,
dther partially or wholly financed by the AEC are coming into
operation at these institutions,

PARTICLE ACCELERATORS

During the past 6 months, the construction of the 63-inch eyclotron
at Oak Ridge National Laboratory was completed, and initial testing
aarted in early January 1952. This cyclotron will accelerate ions
heavier than helium.

In August, the AEC authorized the construction at Brookhaven
Vational Laboratory of an 18-inch cyclotron which will accelerate
@uterons and protons, Construction is proceeding as rapidly as ma-
twigls and components can be delivered. Completion is expected in
the spring of 1952,

During this period the synchrotrons at California Institute of Tech-
wlogy and at the University of Michigan, the cyclotron at the Uni-
ity of Washington, and the synchrocyclotron at Carnegie Institute
o Technology came into initial operation. Also, a Van de Graaff
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generator, purchased with AEC funds, was delivered to Duke Un: ‘:: bmnbﬂr e

versity and is in the initial stages of operation. T pission
Construction started on four new accelerators with operation gy, l_l“_eﬂrc11 0

uled in 1952. The Van de Graaff generator at the University ['"

Notre Dame will produce electrons of 2 Mev energy, and the op, :f %

Rice Institute will accelerate protons to 5.5 Mev. The linear accelel-it 5

tor at the University of Minnesota will accelerate protons to 68 Metv- No new

These three machines are owned by the AEC and loaned to the . Com,gmplﬂ

versities. The Van de Graaff at the University of Texas, partiy]] he gcade
supported by the AEC, is expected to accelerate protons to 4 Mey, pam ill

The years 1950 and 1951 were productive years for the partic], 2 | ; ow on the
celerator program—20 and 21 machines respectively came into opey,
tion in these years. Because of the increased number now in opey,
tion, more research requiring accelerators can be done outside of y, : .
national laboratories. Such research is by no means limited tq t, Jsotope £
physical sciences; a number of these accelerators are devoted to by,

‘v

.- ] . Aunm

logical and mediecal studies. In Aug
' arrangems

. chemical

PRrOGRESS 1IN THE STUDIES OF THE N UCLEUS iy of d
. . . . ) . ¢ rodu-

Research to bring to light the relatively unknown forces whieh holg d;rv};vs at

. . i - SUrveys ¢
neutrons and protons tightly together to form the nuclei of atoms i . formatic

being pur I AT ators i iversiti i

1ig pursued in the AEC Jaboratories and in untversities. An qp. Brookhave

proach to the nature of these forces is the study of the actual energy-
involved in the formation of a nucleus and the various energy States
in which it can exist, if only momentarily. Such research, leading
possibly to greater energy releases from the atom, is being activelr
continued. ’ Stanford 1

During the past 6 months, Brookhaven physicists have succeeded in

discuss me
pished in 1

bringing together all of the known information regarding the prop- Inp lan
erties of certain types of atoms called 1somers.®* They have developed Cussions o
a classification scheme which has made it possible to explain many AEC recos
previously inconsistent observations and to predict the existence of sev- costs of 1s
eral new isomers. These will be used to expand knowledge of the The prese:
nuclens. . an overall
At the University of California’s Radiation Laboratory the energy program,
states of the helium 4 nucleus were studied by bombarding helium gas equal app:
with protons from the linear accelerator. It was found that the In attemp
helium 4 nucleus cannot be raised to a higher energy state with less - sary to m
than 23 Mev. In addition, observations showed that some of the ment of cer
the manne

8 A nucleus which has been given extra energy usually gets rid of it almost immedintels Equitable,
after receiving it by cmitting gamma rays. The structure of some nuclei, however, perits with Stan?

them to retain the extra energy for longer periods of time. These nuclei are called nucliar

isomers. tost and Pr
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Duk parded helium 4 atoms were transformed to helium 3 by the
l N Teid [ . L ~

e Uni., kot ion of deuterons, a previously unobserved reaction. I‘urther
jzs

e 1, on this reaction is under way.

-.] on Scl] ':!d i “‘_;_[! il e

1\'81‘3“‘}' of =
the one at %

T accelep,

FervowsHIP PROGRAM

to 68 M Xo 1ew fellowship awards will be made by the AEC in view of the

to LheL o 'ltemplated National Science Foundation fellowship program for

3 par[‘u?‘ ° aeademic year 1952-53. The National Science Foundation pro-

:4 Meia ly lh{:m «ill be supplemented by renewals by AEC to qualified fellows
v o ! .
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Jrotope Production Survey

In August 1951 Bendix Aviation Corp. and Tracerlab, Inc., made
srrangements with the AEC to conduct studies on the problems of
Jgemical processing of radioistopes, and to determine the desira-
iility of designing, constructing, and operating a nuclear reactor for
he pmduction of radioistopes. These organizations conducted the
eveys at their own expense with the AEC supplying advice and
sformation. Both organizations sent representatives to Argonne,
nrookhaven, and Oak Ridge National Laboratories and other sites to
sseuss matters related to their surveys. Final reports will be fur-
wshed 1n 1952.

sanford Pricing Survey

In planning the future of the radioisotopes program and in dis-
zsions of increased commercial participation in the program, the
iEC recognized the need for an analysis of the factors influencing the
=t of 1sotope production and accordingly the prices of isotopes.
iie present prices for isotopes have evolved from the application of
{ voverall pricing policy adopted at the beginning of the distribution
} ~gram, namely, that the total income from isotopes sales should
§ =l approximately the total expenses of radioisotope production.
Eattempting to determine production expenses it has been neces-
3.2 to make some arbitrary decisions concerning the apportion-
3 *lof certain costs. It may be that the present pricing policies and
manner of apportionment of costs and sales prices are not entirely
“muble. Therefore, in September the AEC made arrangements
“u Stanford Research Institute of Stanford, Calif., to study the
*ind pricing structure of the present isotope distribution prosram.

42
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Results of this study will help in establishing the basis for rag;
isotope prices in the future.

Distribution of Helivm 8

To facilitate research studies on the properties of matter at ton,
peratures near absolute zero, the Commission, on November 1, 1951
raised the limit on the amount of helium 3 that can be distributeq ¢,
private researchers. 1t is now possible for an investigator to Tecsiy,
for a single project up to 20 cubic centimeters of contained heliyy, 5
as 88 to 96 percent material, or 2,000 cubic centimeters of 2 Percey
material.

Biology and Medicine

New, knowledge has been gained in the last 6 months on the effocts
of radiation and an increasing variety of radioactive substances g
life processes of man, animals, and plants. A major objective o
tinued to be to investigate and develop methods of protection f)q,
radiation. To understand better the hazards of atomic warfyp
studies of the immediate effects of radiation on living fissues and of
the possible effects on future generations through changes in the gene:
or units of heredity were continued. Recent noteworthy accompljs.
ments in conmnection with spleen and partial body shielding are
described briefly below. More data on the genetic effects of jonizing
radiation are reported.

Tar CoNSTRGCTION PROGRAM

Considerable progress was made in the construction of laboratory
facilities for the biological and medical research program. Whil
no great expansion over existing facilities has heen made or is con-
templated, the completion of buildings now under construction will
inerease the effectiveness of the present laboratory facilities.

Total value of laboratory facilities for the biological and medical
research program completed or approved for construction will ap-
proximate 30 million dollars. At the end of December, the value of
completed facilities was about 16.5 million dollars. Construction
status of projects under way, totaling about 13.5 million dollars, w&
as follows:

Argonne Biological Laboratory. Construction was 70 percent cohr
pleted with estimated date of completion, July 1, 1952. The estt
mated cost is $5,450,000.
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nne Cancer Hospital. Construction was progressing rapidiy
J.;f;?f? ﬁ'; percent completion; estimated date of occupancy around
‘:;il 1952. total estimated cost, $4,275,000.
praokhavern Bivlogical Laboratory. Construction onthe second of two
l:iulog‘ical laboratories has begm}. under a lump-sum conEmct. T}lf
lﬁl'n}:ItEd percentage of completion by December 31, 19911 was 13;)
{bncent. with occupancy anticipated by September 30, 1952, The
c:l:f is estimated at 1 million dollars.
fanford Agquatic La‘b oratory. 'Construjctiqn pl'ogreSaTing rapidly wit¥1
2 percent co_mpletlol'l; tentative (-:011011181011 date 1s set for April
1052, at an estimated cost of approximately $500,000.

Los Alamos Biomedical Laboratory. Bids were opened for the con-
qruction of this facility, estimated to cost 2.3 million dollars and
<heduled to be completed in May 1953.

SeLeEcTION 0F RESEARCH PROJECTS

Support of university sponsored research prqjeéts involving radia-
iion and the effects of radioactive materials is an essential part of
e program of the AEC. In biology these AEC-supported con-
iracts may lie in almost any field, but the areas of plant and animal
metabolism, development and genetics, parasitism and disease have
been found to be most frequently concerned with radiation problems.

Specially qualified investigators are sometimes invited to undertake
tudies that the AEC believes to be pressing, but most projects orig-
mate with the investigators themselves, and their own attainments
#rongly influence decisions on AEC support. Under sponsor-
diup of the institutions that employ them, they submit proposals for
exarch studies, indicating over-all scientific significance and im-
srtance for the atomic energy program, together with budgets and
oins for sharing the costs with the institution. Graduate students
frquently work part time on the projects so that advantages accrue
u the institutions and to the AEC which are not reflected in the
tancial arrangements.

A wniform formula for cost sharing would not fit the variety of
‘iftumstances encountered in these contracts, but the research in-
Tition normally pays the salaries of the principal investigators,
#d provides laboratory space and standard equipment. AEC pro-
“les the cost of extra scientific and technical personnel and special
“tplies and equipment. In the smaller contracts, equipment which
=left after the completion of the work usually becomes the property
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of the institution. In order to stimulate many different lije,

research and to give many different investigators ex_;')erience m li:r
Geld of atomic energy, AEC usually limits consecutive suppoy [0‘;
research contracts to 3 years. '

Biology rescarch contracts. During the period, Dnew research .,
tracts and renewals of existing contracts in biology totaling aPPI‘ox;‘
mately $889,000 were approved. The largest contract, $69,000, Wex.;
to the University of California at Davis, Calif., for studies g the
effects of radiation on the longevity and work capacity of dogs, Suck
studies may contribute results which may be extrapolated to may,
The contracts provide for studies of radiation effects on life proces,
in animals, plants, and bacteria; physiological studies, such g th;
mode of action of drugs, mechanisms of transfer from mother to fet .
and a number of genetic studies concerned with the rate and mechanjgy
of production of mutations by radiation.

ACCOMPLISHMENTS IN RESEARCH

At Brookhaven National Laboratory, corn, tomatoes, potatoes
cotton, and other plants are being irradiated over the growing seaso;;
in a field centered on a cobalt 60 source. In addition to furnishing basic
information on the effects of radiation on plant growth, this is a mean;
of increasing the number of mutations which may aid in breeding
improved crop varieties. The first and second generation offspring
of irradiated plants are being studied for the occurrence of desirable
mutants or characteristics which might then be developed on a con.
mereial scale. North Carolina State College is getting similar results
in large scale experiments with peanuts irradiated at Oak Ridge
National Laboratory. (Research in atomic energy and plant science
is reported more fully in Part Three.)

ORNL has used the rate of chromosome breakage in the pollen of the
plant Tradescantia as an accurate measurement of alpha or neutron
radiation. This method was used successfully in measurements of
radiation dosage for the tests at Operation GREENHOUSE.

Excretion of radioactive elements. Important progress has been made
at the University of California Radiation Laboratory at Berkeley in
developing solutions which when taken internally help to speed up the
removal of radioactive elements which have become fixed in the ant
mal body. Such chemicals are called chelating agents. A very prom-
ising substance, ethylenediamine tetracetic acid (trade name, Versen},
forms very stable compounds with metal ions and therefore has &
strong tendency to remove such ions from previously insoluble comt
binations. Versen has a low level of toxicity when used as a calci
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d it 13 rapidly excreted intact via the kidneys. Versen ?viil
alty £ or “chelate.” a Targe number of metals—such as plutonium
“!'d-lmke l-ggucts—whicﬁ displace the calcium and form new stable
A lon ptlions. These alsca are excreted by the kidnevs.

"“]mmm.l results are of particular importance since radioactive metals

The'st;rrested are frequently immovably fixed in some particular part
whetl uhzdv and can eventually cause injury if they are not removed.
lf{tt}l:;ugh to date these stndies have been made only on animals, it

pe possible to use chelating agents to remove radioelements in-
¥ !

qunization studies. Studies have been made at the Brookhaven
gflti;mal Laboratory on the effects of radiation on immunization
::ainst- diseases. Testsinvolving more than 600 mice show that gamma
FTdiation from a Co 60 source has no c%etect_abl.e effect on ant]bod.les
Jlready previously forn.le.d. However, irradiation bs'sfor_'e ‘and d}1r1ng
the jmmunizing in]ectlong can almost completely lIlhll')lt ar{tlbod}'
formation. Irradiated mice are not protected from infection by
pnssive immunization, that is transfer of antibodies from another ani-
mal which has responded to immunizing injections,

Dextran a8 @ blood plasma substitute. Dextran is a complex sugar
produced by the bacterium ZLeuconostoc mesenteroides which has
proved to be an effective and useful blood plasma substitute. It is
particularly interesting for possible use in the event of a large-scale
catastrophe when natural blood plasma supplies would be limited.
Using carbon 14 labeled dextran, the best analytical procedures have
accounted for only about half the material injected into the animal
body, and it 1s desirable to determine whether dextran is stored or
eventually metabolized. At Argonne National Laboratory a pro-
gram has been initiated to biosynthesize a uniformly labeled carbon
14 form of dextran in cooperation with the Commercial Solvents Corp.,
Terre Haute, Ind., and the U. 8. Public Health Service. Dextrans of
ivo different levels of carbon 14 activity have been produced; the
higher activity lot is to be used for small animal experiments; the
lower activity lot with human patients.

Studies using radiocarbon. Counting techniques for C 14 are being
continually improved. The organic group at the Radiation Labora-
ry of the University of California is using counters consisting of
onization chambers with a vibrating reed electrometer for routine
wunting of C 14. They can count one disintegration per minute per
m%ﬂigram of barium carbonate to an accuracy of 1 percent. The
ﬂ?{lﬁmum amount of radioactive carbon that can be detected is 0.01
disintegration per minute per milligram of barium carbonate.

i
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This accuracy in routine counting of C 14 permits the use in by, 2, et i1
experiments of drugs and other or gamc compounds at such low o, " n{ ABC

of activity that little radiation harm is possible.  For instance, shor AL L

term human experiments can be performed with as Iittle as 1 Micy, .;nd a l
0.

curie of activity taking into consideration the large biologica] dily,. ().\l)e[te[

%

tion. In spite of the 1ap1d1tv of elimination, activity from 100 Nicy,, Curre

curies of C 14 lubeled glyvcine fed to a human ean be followed fOI‘l jemnia €
months. within -

o of leuk

] Shielding of the spleen. Experiments made at Argonne Nationg extent ¢
Laboratory have shown that shielding of the spleen of mice marked], For i

reduces the injury from whole body irradiation. In order to ung,,. pregnal

. stand the nature of this protective effect, tests have been made to detg,. involve
mine the radiation dosage to the spleen alone which will inhibit ¢, H meter Z
corrective effect of shielding after exposure of the remainder of the 1.18 pe!

body to 1,025 r of X-radiation. The survival was greater even whe, § offects «

as much as 600 r were delivered to the spleen. . . jmmedi
Some mice survived even after five repetitions of 600 » (3000, £ Gince th

total) of total body X-irradiation when the spleen was shieldeg tically :

The control mice were all dead after the second dose. Experimepts cepted -

following removal of the spleen showed that its presence in ty, wolnen

circulation for only 1hour increased survival by 75 percent. Shieldiy, } births h

of other organs showed similar but less marked protective effect.,‘ £
Administration of cell-free splenic extracts provided no protection
the irradiated animals.

YrrYVIYI VIR

Total body X-irradiation reduced the ability of rabbits to produce The e
immunizing antibodies when antigens were injected shortly before or ¥ Ouk Ri¢
after radiation. Shielding of the spleen or appendix permitted animals § nificant
to retain the immunizing ability. ‘ the mut.

Implantation of spleens from new-born mice increased the survival § the stud
of irradiated mice after total body irradiation but not as much asdid § ried the
spleen shielding. ' pairs.

particul
Aronmic Bose Casvarry CoMMISSION g mutatio:
2 whole b

‘The Atomnic Bomb Casualty Commission is administered through the § Trecovery
National Academy of Sciences and is currently supported by a contrace ¥ Su?ce
with the AEC. Its object is to study delayed radiation eflects on the % irradiat
populations of Hiroshima and Nagasaki, Japan. An advisory com- £ ‘\“’Oﬁ_‘é
mittee, known as the Committee on Atomic Casualties, including 2 :nut.atm-
representatives of the National Research Council, the AEC, and dis ’ 2. Assi

SR tinguished scientists in the fields of internal medicine, pediatrics & have ab
SR radiology, hematology, biochemistry, pathology, geneties, and bio- £ forever
5 om0t 60T physics has been established to work with the ABCC. The committee §



AJOR Ai_".'.’l‘l\-'l'l‘n-;\;
he use in hupg,
2 such low
. mstzmce, shap

ittle as 1 Irli(:l‘{t‘
biologieal (]ﬂuh
from 100 Nicy, -
s followeq Tor )';

iy
]G\"n]q

gonne N ationg}
£ mice markeg; v
order to under.
n made to detey.
will inhibit the
mainder of 1y,
eater even when

600 » (3,000 P
1 Was shieldeq
. Experimen.
presence in ).
cent, Shieldin;_r
‘otective effects.
o protection t,

obits to produce
hortly before or
rmitted animals

sed the survivyl
- as much as did

red through the
ed by a contrucr
m effects on the
1 advisory com-
Ities, ncludine
AEC, and di~-
‘ine, pediatrics.
reties, and bio-
The committer

Sovb s

-

Y

i
!
i

SO &G4

39

(-pECEMBER 1951
TR

- yashington in September and November {o hear current reports

! m(‘(‘ qetivities. The casualty commission’s seientific staff includes
N . . A . . . . . .

D.s and Ph. DVs, 4 nurses and 42 technieians of allied nations,

nt

.T ‘\B

ik targer number of Japanese. The proportion of J apahese 1s

o 8 d to increase when the peace treaty becomes effective.

"SPME.! 1t' data indicate a definite increase in the incidence of leu-
(‘"l]'lzlmourr the 2,000 or more people from Hiroshima who were
N ; 2,000 meters of the explosion center. Since the exuet incidence

W"hml-;;nia among a normal Japanese population is unknown, the
of lel-l ;f the increase over normal is uncertain.
szn: the genetic studies, data are being taken on all completed
_!.i,:mncies in both Hiroshima and Nagasaki (about. 115}1f of which
'.;n'g]\"e parents one or both of whom were exposed Tnthm the 1350.0-
meter Zone). It 1s found _thut detectable malformations al.)pearec_l in
;.18 percent qf "che oﬁsl')rmg of pargnts. who showed no immediate
eifects of radiation, while among o?lsprmg of parents who showed
;mmediate evidences of radiation injury, the ﬁgurg was 1.40 percent.
ginee the actual numbers are still small, the result is not as yet statis-
tieally significant.  Though data on sex ratios must always be ac-
copted with caution, 1t is of_ interest that among the offspring of
womerl exposed within the 2,000-meter zone, the percentage of male
pirths has been significantly lowered.

et

GENETIC STUDIES

The extensive study of radiation-induced mutations in mice at the
(xk Ridge National Laboratory continued to give important and sig-
uificant results which warrant tentative conclusions on the nature of
e mutations and on the over-all mutation rates. The mice used in
the study were first generation hybrids of two inbred lines and car-
ried the dominant and recessive genes for seven easily recognized gene
pairs.  The study is concerned particularly with mutations in these
rarticular gene pairs {or loci) but all other dominant or recessive
mutations are studied. The hybrid males were exposed to a single
whole body dose of 600 » of 250 kilovolt X-rays and were mated after
recovery from their tempovary sterility.

Successive litters fathered by these males now total 48,000 from
radiated lines and nearly 88,000 from unradiated control mice.
Anonig the offspring of the irradiated fathers a total of 53 recognized
mutations have been found to date. The controls have given only
» Assuming that all genes mutate at the same rate and that mice
have about 20,000 different genes, this result indicates 1 new mutation
for every 200 mice per # of radiation. '
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The distribution of the mutations among the seven gene loci cleay,.
showed that these are not equally affected. There were none g (}I;.
Jocus; as many as 28 at another. 1t seems Jikely that the over-al] toty)
represents a minimum figure, since some mulations may have Cose
death #n ufero. 1f the result is a fair sample of the effects of Irrag;.
ation on all genes, it suggests that about 30 » of radiation cause llmt;
tions at double the rate that would occur in mice without irmdiatign
Mice have a considerably higher sensitivity to induction of m“t-'cl-tion;.
by radiation than was found in the fly Drosophila, on which Previgy,
radiation tolerance levels for humans were based. The findings Wit}
mice so far suggest that in so far as genetic effects are concerpey
humans are more sensitive to radiation than previous estimates hav;
indicated.

Mortality curves on X-irradiated mice of two different straing ;,,
other experiments have indicated that the females of both straing are
slightly more resistant to radiation than the males.

ErrecTs oF RADIATION

Studies of inbred strains of mice exposed to a range of X—ra}* doses
during critical stages in embryonic development show clear abnor.
malities at dosages as low as 25 ». Reduction in oxygen content in the
atmosphere before and during irradiation of pregnant mice hag been
found at Oak Ridge to provide a measure of protection for the embryos,
The reduced oxygen alone had no effect on the mice. The result opens
up possible methods for use of X-rays or other ionizing radiatien
during pregnancy.

Radiation experiments with bacteria. Studies of the radiation effects
in bacteria indicate that the inerease in the number of mutations is
independent of the number of cell divisions which oceur, and 1s related
rather to the amount of synthesis of proteins and their building blocks
which has taken place. It has been shown at the Oak Ridge National
Laboratory that alcohol protects bacteria against radiation damage.
The result has been confirmed with Drosophila flies at Oak Ridge and
with mice at the Argonne National Laboratory.

Other substances which give some protection against X-ray damage
are sodium hydrosulfite and dimercaptopropanol (BAL), para-dini-
trobenzene, as well as morphine.

It was demonstrated at Oak Ridge that individual chromosomes in
isolated pollen grains of the plant Tradescantia exposed to 50 to 1
percent. oxygen showed breakage even more uniformly than from
radiation. This rather surprising finding may indicate the instability
of the chromosomes in isolated pollen grains and suggests how slight
a disturbance may cause breakage or mutation.
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A1r Rapox MEASTREMENTS

[ order to protect the health of workers in the Colorado-Utah

~_ium mines, the Division of Occupational Health; U. S. Publie
aret , Service, 18 cooperating with the Health and Safety Division
w York Operations Office onn an evaluation of health hazards
. ¢he uranium mining industry.
mppeviously, radon samples had to be sent to one of three laboratories
‘aquipPEd to analyze thﬁm_- The Health. and Safety D.ivisic'm z}t New
york developed and furnished the Public Health Service with instru-
qents which nOw make it possible to analyze air radon samples inside
8 yraiium mine within 30 minutes.

Crvin DerPexsE Lisisox

In response to the request of Millard F. Caldwell, FCDA Adminis-
irator, that AEC appoint a staff member to work closely with FCDA
in the discharge of mutual statutory responsibilities under the Civil
Defense Act of 1950, Chairman Dean on March 30 designated Dr.
aields Warren, Director of the Division of Biology and Medicine, to
glfill this function. Mr. Robert. L. Corsbie, Chief, Civil Defense
Liaicon Branch, was named as alternate on June 27, 1951.

At the invitation of the Commission, FCDA Administrator Cald-
sell and members of his staff met with the Commission and principal
«aff to discuss informally the FCDA program to date, to evaluate
the usefulness of information and materials provided by AEC, and
possible means of assistance by AEC in the future,

Diesign criteria for protective construction. The Civil Defense Liai-
wn Branch has continued to work with the responsible program di-
visions of the AEC to formulate criteria of design for new AEC plants
and facilities, taking into consideration the possibility of enemy at-
uck in event of war, and including an assessment of the vulnerability
«f proposed sites and component locations,

Luan of instruments and radiation sources. The AEC continued to
'.t:ILd radiation detection instruments and radioisotopes for calibra-
ton of these instruments to State and local civil defense organiza-
tons.  Instruments were lent to 28 State and local groups, the FCDA

3 Zegional Training Center, the Food and Drug Administration, and

-&e Ninth Coast Guard District. Radioisotopes were provided to
= organizations and the U. 8. Public Health Service Environmental
‘Heait.h Center at Cincinnati, Ohio. Several civil defense agencies
?VB been lent instruments or radioisotopes on two or more occasions.
"many cases the individuals responsible for radiological defense
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training in these groups attended one of the five radiological Moy,
toring instructor training courses given last year by the {EC
cooperation with the NSRB.

Instruments have been lent to Alabama, Connecticut, Georgia, Ko,
tucky, Maine, Nebraska, Nevada, New Jersey, New ‘\Ieuco, New Y(nk
North Dakota, Ohio, Oregon, South Dahota, Utah, Washingtoy_,
Wyoming; and to Milwaukee, Wis.; Berkeley. Calif. ; Tacoma, W aQ
Greenville and Charleston, S C.; Hopewell Va. ROCL Island )
Minneapolis and Duluth, Minn.; Phoemx, Ariz.; and St. PeteiSbur
Fla. =

Radioisotopes have been furnished to C'lhfornm, COnnectlcut
Georgia, Kentucky, Yowa, Maine, Nebraska, New Jersey, Nort} Dy.
kota, Ohio, South Dakota, Tennessee, Texas, West Virginia, Wi Iscongiy,
and W voming; and to the District of Columbia; Chicago and Rock
Island, TiL. ; Milwaukee, Wis.; Norfolk, Va. ,anmpoh% and Dulut}L
Minn.; Phoemx Ariz.; and St. Petersburg, Fla.

Legislative Proposals

The Commission has for some time been studying the provisign
of the Atomic Energy Act of 1946, as amended, in the light of actyy)
operational experience, and has recommended several amendments
to the act.

Personnel Security Clearances Requirements

The first of these amendments relates to the requirements of the
act for security investigation and clearance of participants in the
Commission’s program. Section 10 (b) (5) (B) (i) of the Atomic
Energy Act contemp]ates a full background investigation of all in-
dividuals who will receive access to Jestucted data from Commission
contractors, prospective contractors, and prospective licensees regard-
less of the degree of its security Slgmﬁcance and the nature of the
access which will be had.

This has resulted in an extremely large number of investigations,
which has placed a substantial burden upon the investigative facilities
of the FFederal Bureau of Investigation. Reducing this burden by
eliminating full background investigations of individuals who are net
to have access to information of real security significance should speed
the clearance of those who do require such access in order to carry
out. the Commission’s urgent programs.

At the same time, the provisions of section 10 (b) (5) {B) (i}
have the effect of limiting the two-way exchange of restricted dats
between AEC contractors and personnel engaged in related programs

L R L R T T P L L P e N N Y T

Tl
mmitt:
{wo
men!
hilit.
with
sectl
inate
sion
fors
of t!
of 1

Ti
the
of tl
i
sort,

Stre

T
the

¢Xp
Alg
Act,



MATOR ACTTVipp, <

adiological Mop;

~ut, Georgiy, Ker,.
JTexico, New Yorj
W”ashingt(m, ‘“’l:;
; Tacoma, Wy, |
Rock Island, Iﬂ..‘-
ad St. Petersbut‘gf

nia, Connect.jcut
Yersey, North Da-
rginia, Wisconsiy,
~hicago und Roc)k
ipolis and Dulut‘n‘

ng the provisiong
the light of actug]
veral amendinents

quirements of the
articipants in the
(1) of the Atomic
tigation of all in-
from Commission
e licensees regard-
the nature ot the

of Investigations,
sstigative facilities
ng this burden by
1duals who are not
cance should speed
. in order to carry

(b) (5) (B) {1
of restricted dats
1 related programs

x
i.
i
H
i

L

[PPPomTy s

43

[}'#DECEMBER 1951
i

y\rmied Services, since under this section AEC contractors must
of the - t to permit any individual (including personnel of the
e ni}'ervices and their contractors, even though they may have
.\”“ed .Ln'tcd security clearance in accordance with the procedures
et g__rmmm.s of the Department of Defense), to have access to
. -=(-e:l: data until he has been investigated by the FBI and granted
ﬁm”?}i v clearance by the Conumission,
’"‘Wamnllg_et. these problems, the Commission has drafted a proposed
1,0{3111011’5 to the act which would authorize the Commission to
o ihe scope and extent of the investigation required under the
rl']m:, the nature and significance of the access to restricted data
H:;llich will be had, and svhich would facilitate interchange of re-
:trictéd data between Commission cor:trae.tors and .personnel engaged
i“ related programs of t.he. Armed bt?rvlces. This qmendment has
hoel submitted to the Joint Committee on Atomic Energy for

it consideration,

gf the &

1F('s Internal Organization

The Commission has proposed, and submitted to the Joint Com-
aittee on Atomie Energy, other amendments to the act which fall into
owo broad categorles. The first of these categories includes amend-
ments designed to assist the Commission to better meet its responsi-
bilities in connection with the expanding atomic energy program
with greater organizational flexibility. Thus, it is proposed that
wction 2 (a) (4) (B) of the Atomic Energy Act be amended to elim-
mate the statutory requirement for certain divisions in the Commis-
son organization, the statutory rate of compensation for the direc-
iors of these divisions, and the present limitation upon the authority
of the Division of Research to enter into contracts for the conduct
of research and development activities.

The other proposed amendment in this category would authorize
the Commission to issue general regulations to effectuate the purposes
of the Atomic Energy Act.  Although the Commission considers that
i has implied authority to issue such regulations, authority of this
wrt is usnally expressly granted to Government agencies.

Mrengthening Security

The other category of amendments relates to the strengthening of
the security of the AEC program. One of these amendments would
pressly anthorize the Commission to arm its guards and couriers.
Although such authority is undoubtedly implied in the Atomic Energy
Aty It is believed that express statutory authority, similar to that

980705 —52——4
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possessed by the Federal Bureau of Investigation, the Central Intq))
cence Agency, and other agencies to carry firearms is importay, 1
aliay the uneasiness which may be felt by some Comniission Dersop,
now carrying arms in the performanee of their duties, ’

A second proposed amendment in this category would grap i
Clommission permanent authority to import, free of custonsg dut:-l
emergency purchases of certain materials abroad. The Conn..
sion now has this authority under Executive Order 9829 byt Sin;;.
the authority is based upon war legislation, it will expire ng 1,
than 6 months after the official termination of the war.

A third proposal in this category would grant the Commissior au.
thority essentially identical to that granted the Secretary of Deferg,
and the Director of the National Advisory Committee for Aerﬂnautié;
under section 21 of the Internal Security Act of 1950, to issue securix;
regulations relating to protection of Commission property and fy).
ities, violation of which would constitute a misdemeanor.

Another proposed amendment would extend the period of limity.
tions for indictment for violation of sections 10 (b) (2), 10 (b) )
and 10 (b) (4) from 3 to 10 years, to parallel a similar extengj,,,
of the period of limitations for indictment for violation of the Espio.
nage Act made in section 19 of the Internal Security Act of 193,

I
h

]

dtey

Patents

Since 1949, more than 175 licenses have been issued to American
industry to use the 372 patents owned by the AEC and available to
industry on a royalty-free, nonexsclusive basis. Fifty-seven licenses
were 1ssued in the past 6 months. Abstracts of the patents issued to
the AEC are published regularly in a number of standard and pro-
fessional journals; those issued up to Nov, 20 are listed in Appendix 2,

The expansion of the Commission’s research program has resulted
in a marked increase in the number of inventions submitted for patent
consideration; from some installations, the number has doubled n:
the past vear.

Patent Compensation Board

On November 20, 1951, the Patent Compensation Board made its
first award on a patent application to Cyril E. McClellan, of Gler
Burnie, Md. The award of $7,500 was for a patent application on
the “Method and Apparatus for Effecting the Separation of Atomi,
or Molecular Species of Different Mass, Such as Isotopes,” useful
in separating isotopes of different mass on the principle that the time
of flight varies with the mass of the respective ions. The findings
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2 determillaﬁ ons are reported in the U. 8. Patent Quarterly, volume
am '

E’L I)ﬂgo
The P

other claims.

978.
atent Compensation Board has heard and disposed of five

Technical Information Services

The Commission’s technical infor.mation o.perfi-t-ions are designed to
'qﬂe two purposes: First, to provide jco SC'-}.ElltlStS, engineers, physi-
" no architects, and technicians working in the atomic energy pro-
Lhmm, for contractors or the AEC essential classified and unclassified
nf?ormational materials and services; and secoll(;llj', to discharge the
Commission’s obligation to disseminate unclassified information to
shose in the general scientific apd technical community who are inter-
ested in the scientific and technical developments of the AEC program.

To a large extent, the products of technical information operations

' gre cumulative as more and more information is collected, processed,

gisseminated and indexed. But to assure maximum usefulness, many
rpeciﬂl informational programs are necessary.

PuBLICATIONS -

The contribution that the Commission’s research activities make to
scientific progress can be measured in part by the unclassified technical
information rising within the project that is released and published.
The AEC encourages project scientists to make their own arrange-
ments for publication in established, privately supported scientific
periodicals. The volume of material contributed for publication in
this manner has helped to create a grave financial problem which
threatens a breakdown of these channels of scientific communications.
In recent months, the AEC has moved to help solve this problem by
pering page costs for publication of material contributed by the
project, whenever such costs are regularly assessed by the journals.

As other examples of action in this field, the Commission has en-
tred into contracts with the American Chemical Society for publi-
ation in the Journal of the Society of a limited number of papers
o the synthesis of radioactive compounds; and with the American
College of Physicians for the publication of & monograph on “The
Acste Radiation Syndrome in Man.” In both cases the publication
sts are being borne by the Commission.

In its centralized publishing program, the AEC has arranged for
e publication of a number of books and documents. Some are dis-
mhuted by the Superintendent of Documents, Government Printing
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Office, while others are issued by private commercinl publisher&
complete list of the publications now available is given 1n Append; X‘i ‘ )
The major scientific book publishing program undertaken 1, 1 _,: patems
Commission is the National Nuclear Energy Series. During t), prl'_'f
6 months 4 books totaling 1,713 puges have been completed ayyq ]'r;l;!
lished by the McGraw-Hill Book Co. under this program. Iy ad d;

R

_—
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tion, the AEC Technical Information Service prepared a numg, . ' “-nniQ
clussified NNES volumes which were distributed only to authoy, | tlocumel.
project personnel. a enlture
"fol‘ﬂlfl
. . S A facs
Report Distribution | e s

To supplement the primary publications described above, the Qg
mission endeavors to make available to the public that informatig,,

. . . X . . : 0

which is contained in the AEC unclassified and declassified repg, | heg'ca,ten
. ) . 108

files. Essentially complete sets of such files, together with the ipg, m

» . . ) - L) . . - 1 . 3 1 xECc -
materials, have been deposited in 40 scientific libraries throughout 1, *need
country. Distribution of this material was completed during the pyy Ia‘llgb o ,n
¢ months and copies of all future reports will be sent to these 1ihrapiy, "
coneurrently with the official distribution. Smaller collections of g
lected reports are sent to numerous other libraries that have requeste
AEC documents. Also, a number of suitable reports which have The C
been otherwise published, are offered for sale at nominal cost by t}e :

. . . _ y of 1nver
Office of Technical Services, Department of Commerce. As of De. art
cember 31, 1951, 1,478 such reports were available. o Progt

’ 3 ment., aj

: data and

CoOPERATION WITH (GOVERNMENT AGENCIES i  jechnolo

: - . lication

The exchange of information among Government agencies and affil- this reas
iated groups hgs received conmder-flble study. During tl}e past & gnd dist
months, a committee of representatives from the Army, Navy, Air An A
Force, National Advisory Committee for Aeronautics and the AEC § o5 for
has developed standard procedures for cataloging and abstracting yepresen
research and development reports, and for distributing reports, cata-  publicat
log cards, and abstract bulletins. Substantial progress was made providiz
in solving such Problems as the standard.izat..lon ' of 1¥110r0photog- . nating i
raphy, the establishment of interagency distribution lists, and the § g1y the
development of new techniques for rapid reproduction and dissemina- £ ipereasis
tion of research results. 3 After
' cluded t
Research in Technical Information Methods ably effe
informa

i LS i

The Commission has worked with other Federal agencies and the £ interest
National Research Council in the devolpment of new codes for record-  §  mittee I

addan i



ACTI\'} TTEﬂ
b

blishers
}_Lp]')endix :\.
;ﬂcen by ;h_",
g the Dirsg
Lled ang Puds.
N In gy
& number
0 auﬂlm'iZPG

ve, the Coy,_
11-1{0rmation
sified Yeport
th the i]]dex
v9ughout the
rng the pagt
1ese librapiec
:ctions of sea.
L¥Ve requested
ich have not
I cost by the

As of De.

:ies and affil-
: the past 6
» Navy, Air
nd the AEC

abstracting
eports, cata-
3 was made
1ucrophotog-
sts, and the
d dissemina-

cies and the
. for record-

]
LS RN

;

Hhtpiwrr e owir u‘mm-m"- o EEE AP T

i
L

§
i
;
|

ey
i

47

L\-;UECEMBER 1951
1t

iterials electronic sorting devices, and facsimile transmission
o T i N )

‘”-’I s for the 18 pid trangit of information between laboratories and
T

ppaTies. o . o . .
“l'llj ping the past 6 months. ihe AEC Liug completed a system for cod-
11 - ) i

o uelear data snitable for use with the “Rapid Selector,” an elec-
g corting machine which operates with coded microfilins of
! This machine was developed by the Department of Agri-
iz currently being modified for tests using atomic energy

! rnl]i(" _
Jocuments.
Lultnre and

jﬂfﬂrnmtior}' : _ . : L

4 facsimile machnu? for {ransmitting p.rmt.ed 1nfr_>rmat1(m., 1n much
(he e manner as wn‘ejphoto tr'ansn'usslon, has been used for opera-
gonal analysis at Oak Ridge L:hu‘mg the' past year. I‘he results have
:n{e:-ested Government agencies and 501ent.1fic. Libraries, and a num-
‘:;er of Government libraries including the Library of Congres's! have
oted their willingness to participate in further tests with the

ndics . L T s
\EC. An interagency test operation in Washington has been ar-

anged, usIng unclassified information. The results of these tests
ang : -
+i1l be made freely available to all who are interested.

IxForMATION FOR INDUSTRY

The Commission, aware of the possible value to American industry
of inventions and “know-how” developed within the atowic energy
nrogram, is making publicly available the information about equip-
ment. apparatus, and techniques that is no longer deemed restricted
data and that may be useful in general research and industry. Such
iechnological information is not so readily suited for systematic pub-
lication and dissemination as are the laboratory research results. For
ihis reason, the Commission has sponsored a program for collecting
and distributing industrial technological information.

An Ad Hoc Committee on Technological Information for Industry
was formed in September 1949. This committee, composed of 12
representatives of professional engineering societies and industrial
publications (see Appendix 2) was asked “to test ways and means of
providing American industry with technological information origi-
nating in the atomic energy program that is of use to industry gener-
olly, the dissemination of which will enhance our national security by
mcreasing our industrial potential and productivity.”

After a study of certain phases of the problem, this committee con-
duded that the Commission’s declassification procedures are reason-
ably effective in dealing with the clearance of classified technological
':.nforma.ti(m and that no huge amount of declassifiable information of
iterest to industry was being held in the AEC files which the com-
mittee inspected. However, certain specific fields of information of
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probable value were noted and recommended for release. Qp the .,
ommendation of the committee, a technical mformation offee, rf
appointed to the staff of the AEC. i

In November 1951, the Ad Hoc Advisory Committee me | ..
representatives of the AEC and major contractors to consider 1{.]"';"
and means of further expediting the dissemination of teclinol Ogical? :
formation on an AEC-wide basis. Beginning early in 1952, t}, %”‘
visory Committee will visit various AEC =ites to observe and 0\‘31;1.
specific activities in the field of information dissemination to the en(
peering societies and the technieal press,

1.
iy

tr:
Ris

Engineering Education

Recoguizing the problems brought to the field of engineering edy.
cation by the rise of the atomic energy industry, the American Sbcietv
for Engineering Education has tried to work out, through Systen,
of committees on atomic energy, a program to incorporate nucle,,
science data in engineering curricula. The AEC 1s cooperating par.
ticularly in providing information for the preparation of teachiy
materials and facilitating the flow of such information to the eng;.
neering schools. At the suggestion of the ASEE, the AEC is ppe.
paring a “Sourcebook on Nuclear Engineering” for educators. .

Architectural Training

Another profession which has felt the need for atomic energy in-
formation is that of the architects who are being called upon to desien
laboratories and other structures where radioactive materials are used.
While considerable information in this field is readily declassifiable,
there remains the problem of collecting, organizing, and disseminating
the data. The American Institute of Architects has formed a Com-
mittee on Architecture in Nuclear Science, addressed to this task
which is collecting information from all sources. The Commission i
giving its cooperation and support to this Committee. The AEC and
the AIA sponsored jointly a “Symposium on Radioactivity Labora-
tory Design,” which was conducted in Washington, November 27-23,
1951, by the Building Research Advisory Board of the National Re-
search Council. Participants in this symposium included men who
have played a key role in designing AEC facilities, and the attendance
of some 300 was drawn from a wide cross section of U. S. design and
construction experts. The complete proceedings of this conference
will be issued by the Building Research Advisory Board.
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Organization and Personnel

o qanz_'»;a_z‘,'g'.an. in the General Manager’s Office
oy gr @iz

[n view of the increased workload required by the expanded

" am during the past year it became advisable to establish the
,rogi_‘on of Assistant General Manager for Manufacturing to coordi-
)osﬁland direct the manufacturing programs of the AEC including
nwauncf:-ions performed by the Divisions of Production, Raw Ma-
e js. and Construction and Supply. Thomas ¥. Farrell, former
tel‘lfl‘mi to the chief of the Manhattan Engineer District, joined the
gg;uﬂission on July 27, 1951, on this assignment.

A small Operations Analysis Staff was established for the Office of
th; General Manager by Dr. Manson Bm-)e.dict: The men_lbers c?f the
«aff possess advanced training and experience in the. physical sclences
ond detailed knowledge of the technical programs of the Commission.
Their job is to provide the General Manager with analyses of tech-
nical problems which cut across the fields of two or more AEC
operating divisions. The group examines matters of this type, sug-
wests solutions, and recommends courses of action to carry out de-
isions made by management. The work they have done has already
proved of extreme value.

EvrroyMENT 1N THE AEC PROGRAM

The number of workers in the atomic energy program continued
10 increase during the 6 month period. In construction work em-

3 oloyment accelerated. Much of the growth reflects increased em-

ployment on the Savannah River and Paducah construction projects.
AL AEC construction and design contractors employed 45,735 workers
aJuly 1. By December 31, 1951, this figure had risen to about

#000. Employment in operations and research and development ad-
nnced at a slower rate, from 47,745 on July 1 to approximately 52,400

= December 31, an increase of about 10 percent.  Direct AEC employ-
tent expanded from 5,646 to 5,750 during the same period.

LaBor MaxXaceMENT DISPUTES

‘The growing construction program has been attended by some

“@erruptions arising ont of labor management disputes. During

L up to November 30, an estimated 96,115 man-days were lost

i
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through work stoppages * on the TPaducah construetion project, T
equaled 5.7 percent of wan-days worked.

During the sume period 52,238 man-davs were lost on CONsty,,
tion of the plant at Dana, Ind., as 2 result of work Stoppage, J;‘
3.7 percent of man-days worked. S

Lost time at other construction projects was somewhat Jegg
Hanford, where the average number of workers employed gy ‘.0;?‘9
struction up to November 30, 1951, has been almost as great :z;
Paducah, 17,189 man-days were lost as a result of work stoppage; r:
1.1 percent of man-days worked. The percentage of estimate(}“W(;l,kr
ing time lost during 1951 on construction of the new gaseouy diffyg; l
plant at Oak Ridge was 1.2. Almost no time was Jost as g
of work stoppages on other AEC construction. Xxperience g
Savannah River project was exceptional. Employment incpe,
rapidly from February, when construction started, to more thag
22,000 workers at the end of December. During this perigg there
has been no significant work stoppage.’® Similarly, experience vy,
excellent during an 18-month construction period at Arco, Iga,
where contractors employed a peak force of 2,112 workers o Rem“;
Testing Station construction. No significant work stoppage oceury,
after construction contractors and AF of I, building trades uniy,
executed a project agreement in July 1950 No serious interry
tions have been encountered on construction of the feed materiy),
production center at Fernald, Ohio, since construction started j,
May 1951.22

Vital nonconstruction operations of the Atomic Energy Commissiu:
have continued free of interruptions from work stoppages. There fa.
been no stoppage which threatened to interfere with atomic energ
production. In one case involving 18 striking truck drivers employed
at the Knolls Atomic Power Laboratory, considerable inconvenienc
was experienced by the contractor in maintaining essentially normal
operations. Since operations at this location were not seriously af-
fected during the period involved, November 15 to December 18, i
was unnecessary for the AEC Labor Relations Panel to intervess
in this dispute, despite a request from the union to do so.

i
il
the

» The Bureau of Laber Statistics definitlon of work stoppagze has been used in mesuritf
time lost. In its reports BLS includes work stoppages involving six or more workers 2
continuing as long as a full day or shift,

1 T'wo unauthorized stoppages oceurred, resulting in a loss of 1,162 man-days.

11 Two short stoppages in August and November 1951 resulted in a loss of 117 manan

@ 3015 man-davs Lhave been lost or 0.02 percent of man-days worked,
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The panel intervened 111 S dispgiesﬁuring.the per.iru(il from J.un?. lytn
per 1. 1951 (see Appendix ¢)."* Its services were 1]1‘&-0?\@(1
tecelt nes in disputes involving construction contractors and build-
ﬁri;:deé unions. Two of the cases were contm';versi.es relating to
E’I‘g, ent of travel allowances, one at the Paducah project, the other
pﬁ}mﬁm The other two cases involved negotiations of contract re-
;239 [b.etween unions and contractors on Hunford construction. The
Frer disputes involved employees of operations contractors. The
e | intervened in contract negotiations between Carbide and Carbon
Ifﬂ')e;iczrnls Co. and A. F. of L. and CIO unions representing produc-
L,‘hen;md maintenance emplovees at three plants in Qak Ridge, Tenn.
?:;hese cases the contractor and the unions accepted Panel recom-
mendations of_ uniform wage rate and progression _sche'dules n the
ree plants. The remaining dispute was betw-ee‘n Sanc}la Corp. and
‘;, F. of L. unions representing separate bargamm{; units of pr"oduc-
ion workers and office employees at Albuquerque, N, Mex, This case
«a¢ still unresolved at the time this report was made.

In one other labor management controversy the disputes settlement
ihority of the Wage Stabilization Board was invoked. The Presi-
int’z Executive Order 10233 of April 21, 1951, provides that WSB
rav make binding settlements in disputes voluntarily submitted by
;e parties. The first voluntary submission of this sort accepted by
¥3B was a dispute over an increase in isolation pay between Atkin-
an-Jones Construction Co. and Pasco-Kennewick Building Trades
fauncil, representing employees on construction work at Hanford.
¥3B had not 1ssued its decision at the time this report was made.

fa

AEC NoxprscriminatioN Poricy

Iuline with Government policy, contracts entered into by the Atomic
firgy Commission contain a clause prohibiting diserimination in
mploynient because of race, color, sex, religion or national origin.
sumerous conferences have been conducted with operating personnel
z1 with the home offices of AEC contractors on compliance with this
wdiserimination clause. The Commission has recently assigned a

#rsonnel officer Lo aid in placement of qualified Negroes in AEC and
=tractor jobs.

.

“The Panel's report o ihe President on its activities during the period from June I to
~rmher 3¢ appears in Appendix 7. A report on the orivin and functions of the Panel
w";':‘-—"’ﬁ In the Ninth Semiannual Report of the Atomic Ernergy Commisgion, January
“~Superintendent of Documents, Washington 23, D. C. 40 cents,
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Retention of Military Reservists and Draft Eligibles

—
=
-

The Commission has been allowed in most cases to retain thg Sor
ices of essential employees who have received calls to military Serm.
ico. The basic criterion used by the ALC in its endorsemen a‘\“ i
support of snch deferments or delays is the individual’s contribuli‘rlxl. g
to the atomic energy program and the extent to which the i"ldi“idu:q}:
loss would hinder the progress of the defense progrum. _ "

SAFETY AND FireE ProTecTionN

At the beginning of 1951, it was anticipated that because of the
large amount of construction to be undertaken there would 4
decided increase in the number and severity of accidents to bPersonne
and in other interruptions in AEC operations. The total of gy d
construction accidents has resulted in a frequency (accidents y,, COn
million man-hours) of (4.38) at the end of November, as compargg
with 8.35 during 1950 and with last year's national average of 195
for all United States construction as published by the Nationy
Safety Council. The severity rate has increased from 1.06 in 195,
to 1.22 (days lost per 1,000 man-hours) in 1951 as compared to t],
1950 National Safety Couneil average of 2.72. This is satisfactory
experience in view of the tendency of accidents to inerease in the early
stages of construction jobs. '

Accident experience among operations contractors has decreased
from 3.31 in 1950 to 2.82 at the end of November. Frequency rate for
Government emplovees decreased from 2.05 to 1.83 in the same perigd,
The National Safety Council all-industry average frequency rate
for 1950 was 9.30.

When related to insurance experience, the continued reduction of
accidents is reflected in an average compensation insurance rate of
59 cents per $100 of payroll. In a typical group of 13 contractors,
the actnal loss rate in this group's experience is 87 cents per 100 of
payroll, and amounts to a recoup of slightly under 8.5 million dollars
on preminm expenditure. This insurance savings is of course only a
fraction of the dollars saved and time saved through the improved
safety performance. _

The over-all AREC fire loss experience continues to be far below
comparable national averages. The marked decrease in fire risksin  §
AEC activities has heen accomplished by the dispersion of production ‘

facilities, modification of process methods to ntilize less hazardous
materials, and effectuation of many program improvements.
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CONDENSED AEC ANNUAL FINANCIAp
REPORT

FISCAL YEAR 1951

The financial position of the U. S. Atomic Energy Commissiqy at
June 30, 1951, and June 30, 1920; the results of operations for the
fiscal years ended on those dates; and other financial data APpeg,
in the statements on pages 56-60. These statements and the aceoy,.
panying comments constitute a condensed version of the AEC Annyg)
financial report for Fiscal Year 1951, As condensed, it containg onle
information that can be released without endangering the Natjq,.
security. The first published annual financial statements of AEC
appeared in the Commission’s Tenth Semiannual Report to the
Congress.

Practically all of the atomic energy program 13 carried oy by
private contractors and other Iederal agencies working oy §
reimbursable-cost basis under the direction of AEC and using AR
owned facilities. Most of the major contractors mainfain for thej,
AEC work separate accounting records which are an integral pan
of the AEC accounting system. The financial statements presenied
here are a consolidation of the statements of these contractors with
those of the AEC itself and thus give a comprehensive financial pie.
ture of the atomic energy program.

The balance sheet and statement of operations have been prepareq
in conformity with the generally accepted accounting principles use]
by industry except that for security reasons certain data have been
omitted. Chief among these omissions is that the statements give no
recognition to inventories of source and fissionable materials and
atomic weapons and weapons components, This results in an under-
statement in the balance sheet of inventories, total assets, and AEC
equity, and means that production costs included in the statement of
operations represent costs incurred during the year, 1. e., input, rather
than the cost of products completed during the year. These inven-
tories are, of course, rigorously controlled and meticulously accounted
for by AEC; but even their dollar amount cannot be publicly dis-
closed without divulging information that might endanger the
Nation’s security.

AEC auditors examine on a continuing basis the accounts of those
contractors whose accounting records are an integral part of the ATEC
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_oring svatem, and customary internal controls are maintained for
I‘;f:fl"fmgﬁq(} ‘financial transactions. The Audit Division of the Gen-
glr;t"_xécc;lllxtillg Office independently audits the receipts and expendi-
c of AEC and its cost-type contractors. In January 1951 t'.he.
(E} C-orporation Audits Division st{):rted a survey of t.he Con?nns-
s operations preliminary to making a c.01'11l;)1'elle-1ls;‘x*e andit (?f
1};(} similar to its audits of Government corporations. The survey is
il in process and some phslxses of the audit are under way. N
:“The condensed Comparative Balunce Sheet, pages 56 and 57, sets
sorth the assets, liabilities and AEC equity at June 30, 1951 and June
. 1050, Comments on this statement appear on pages 61-63,

" The condensed Comparative Statement of Operations, page 58,
Jiows cOsts incurred for th-e operating programs, other expenses and
‘G(hpr income, and extraordinary charges for the years ended June 30,

A

qa51 and June 30, 1950. Comments on this statement appear on

pages 63-67. . '

The condensed Statement of Resources Received and Applied for
che Year Ended June 80, 1951, page 59, indicates the total volume of
pusiness done by showing both capital and operating receipts and their
gxpenditure or disposition. The excess of all such receipts over the
ams applied during the year amounted to $1,161 million. This in-
crease in cash working capital resulted from the adoption by the Con-
gress of the policy of substituting cash appropriations for contract
suthority 1n providing for AEC’s commitments,

The summary of U. S. Government Investment in the Atomic
Energy Program, page 60, shows the amounts invested since the Na-
tional Defense Research Council started the project in 1940 and the.
total amount charged to operations through June 30, 1951. It does
not include any funds expended by the military departments of the
Government on the application of atomic energy to their purposes
sinee the establishment of AEC.
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COMPARATIVE BALANCE SHELp "

ASEBETS

Cash and working funds:
T8 Treasury._  ___... . - _. ...
Contractors__.___ .____.

Other Federal acencies.___ ... __ ___

Accounts receivable less reserves___ . .. _.
Inventories at cost less reserves. __ .. __
Prepayments. . ____. -

Propertieg, plant, and equipment at cost:
TLand and land rights______.________.
Production and research facilities____
Commounity facilities.______ _____.__
Genersl facilities _________. ol
Construction in progress.______ _._._

Less reserve for depreciation and
obseleseence _ __ . __ . _________

Collateral funds and other deposits___.__

Total assets

_

1851
21, 454, 005, 609
102, 763, 861
56, 842, 291

1,613, 613, 761

5, 412, 417

79, 587, 721

12, 928, 112

13, 961, 508
1, 484, 337, 431
286, 806, 624
139, 706, 417
501, 202. 190

2, 516, 014, 170
597, 538, 205

414, 040, 563

1, 918, 475, 965

1, 689, 192 15

50, 315, 338

_—

48, 972 13

83, 680, 333, 314

$2, 216, 487, 400
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12 117 %
1, 424, {)46: :-;gg
268, 850, 518
104, 630, gog
294, 787, 749

2, 104, 432, 727

9 141 940, 5ﬂ:i

—_—

1, 689, 492, 164

48, 972, 13

—
i

$2, 216, 487, 400
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f]!;ﬂILITIEE AND AEC EQUITY

-mployees’ al
glé}gr?éd credits_ ... S

rotal Liabilities -

: ity: .
Af'CFE?llili)’, peginning of year___._.___..
Additions: o
Congressional appropriations_.__
Transfers from other Federal
agencies without reimbursement._

jctions: .
DEleet cost of operations and

extraordinary  charges (see
Comparative Statement of
Operations) . . .- _________

Transfers to other Federal agen-
"cies without reimbursement.._
Coliections paid to U. 8. Treas-

Equity, endof year.___ ... __ _....-_
Total liabilities and AEC equity__

P

xoTES—~Continued

VE 30, 1951, AND JUNE 30, 1950

1951
%05, 501, 835
3, 588, 688

18, 834, 712
4, 713, 050
411, 028

123, 049, 313

by |

1830
$52, 433, 201
3,527, 581
5, 840, 504
2, 621, 277
497, 221

64, 028, 784

2,151, 538, 625
2032, 143, 000
1,098, 77

1. 868, 509, 614
702, 930, 769
7, 041, 582

4, 187, 795, 397

2, 578, 481, 965

622, 051, 692
3, 461, 505
4, 998, 199

416, 250, 145
8, 612, 815
2,030, 350

630, 511, 396

428, 923, 340

3, 557, 284, 001

2, 151, 558, 625

$3, 680, 333, 314

82, 216, 487, 409

ip addition, AEC and its cost-type contractors had the following commitments
for construction and other services and materials not received at the balance

sheet date:
Jung 30, June 30,
1951 1950
{In millions)
Folls eovered by funds and receivables ____ . __ e $1,458 §282
izainst unfunded contract suthority granted by the Congress____ 398 522

Total commitments

_____________________________________ §1, 850 S804

Unoblizited funds available to AEC were 41 million dollars at June 30, 1951,
and 56 mililon dollars at June 30, 1950. No fungds have been obligated to pay

gerraed anpual leave of AEC emplovees.
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COMPARATIVE STATEMENT OF OPERATIONS FOR THE YEAp.

EXDED JUNE 30, 1951, AND JUNE 30, 1950

Produetion, research, and development:
Souree and fissionabhle materials ' ____
Weapons b .. ao.-
Reactor development .. oL - _.
Physical research fnet) 2|

1531

2138, 272, 654
141, 515, 021

40, 572, 011
31, 488, 018
20, (15, 908

372, 464, 512

Communily operations;
Operating eosts______ . . __.._.
Less revenUe - oo oo e

21, 030. 405
16, 993, 319

4, 037, 086

Program direction and administration__ ___.___

23, 800, 838

Total program costs and expenses__ . .___

400, 302, 436

Other current expenses and income:
Depreciation. . . . ___ ... _________
Projeets abandoned. _. . _________ . _______ -
QOther charges__ .. ____ _.______. S

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

Less other income_ _ . . _ . _____e.__.

95, 667, 071
1, 331, 953

94, 336, 016

Net cust of operations____ . _______. oo

494, 638, 452

iy
81(12: 44{{ 1hy,
o 80y,
“L506, 4.2
31, pog o

17, gem 22
(687 1

282, 661

i
105, 180, 45
973, 219

—_-*__-_""—-—-\_
10‘1! 20?. -il}‘g

-_‘____“"—-—_
414, 766, 0o,

Extraordinary charges (net):

Provision for obsolescence of certain facilities
and inventories net of adjustment to depre-
ciation acerualz of prior vears to reflect in-
crease in estimated serviee lives of ceriain
other faeilities. ___ .. .. _____.____.___

Other adjustinents applicable to prior years’
operations {net)_ ____________ ... _..___._

126, 170, 958
1, 242, 282

1, 484, 120

Net eost of operations and extraordinary charges. .

127, 413, 240

1,484 1%

$622, 051, 692

5416, 250, 145

——

I During 195! certain types of costs pre viously charged to the souree and fissionable materials prograz
were charged to the weapons program, Costs for 1950 reported in this staternent have been reclyssified

aceordingly for compurative purposes,

¥ Comts have been reduced by proceeds from sales of isotopes aggregating $453,352 for the fiseal yoar codet

Juane 30, 1951, and $222,130 for the preecedng year.
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1AL g .
IE YR A(ENT OF RESOURCES RECEIVED AND APPLIED FOR THE
ARS SFATEAE YEAR ENDED JUNE 30, 1951
. e ecei\'edf .
1950 gartes T ns by the Congress_ ... ... __ 82, 032, 143, 000
3112, 444 WAPPF%H?SB;;(;MS for work done for others________.____ 18, 9802, 252
93, 808’ 124, unity Operations revenues. __ . ... oo 16, 993, 319
27) 596. 21(,3 Sales (]f ]'.SOTI-OPCS— -, TS oY TosTTESTEOTToTTTT T T = 4531 3‘?2
. toy o0 rost and other income.__.__.____._.__.___ I 1,331, 9535
17, 687 259 fnte e on inventory disposals______ ... ... .. 674, 081
- Rl Salv 9;%01.5 from other Federal ageneies____ ... _. R 4,093, 772
282 661 (e Tﬁg‘gstments to prior years’ operations increasing net ; 3
U6igy Ad) cash working capital as of Julv 1, 1950 . _________ a, 370, 205 -
%1, 356, 4y Total resources received ... B 2, 0?33, 961, 936
' 5'51: 5% urces app]ied: .
5, 805, 303 Resor e O 459, 192, 206 .
' Operating Programs (Eross) o - .- 417, 749, 107 P
22, 092, 14, Other current eXpenses ... .. 402, 700 =
o Cost of work donc forothers._..______ __ __ e : 18, 902, 252 '
310, 558 616 Excess of inventory procurements over issues_________ 9, 905, 460 R
- I;mrease inprepayments_________________ . .. ___._ 2,197, 356 Er
Increase in Insurance and other deposits_.__. _________ 1, 343, 207 -
97, 019, 243 Transfers to other agenecies__ . _____.___ .. ... 3, 461, 505 =
; 013, 319 Collections paid to U. 8. Treasury______..__.___._____ 4, 998, 199 EE.
1, 148, S : . E
HE © “Total resources applied______.______ e 918, 151, 992 B
. 973, 2:1}% gs Of Tesources received over those applied added to cash _E
—_— T yorking capital: S5
104, 207, 400 Cash and working June 30, 1951 June 80, 1950 ZE
———— fonds_ . —._.... 81,613, 613, 761 $393, 312, 421 EE
414, 766, 025 Accounts receiv- i
—_— able (net) _.__. . 5, 412, 417 5, 783, 284 S
Total cash work-
ing capital__.. 1, 619, 026, 178 394, 095, 705
, Tess lahilities.____ 123, 049, 313 64, 028 784
____________ ; Net cash work-
1 484 12 ; ing capital____  $1, 495, 876, 865 $334, 166, 921 81, 161, 809, 944
y v ] E - ?:-;%
1,484 190 Nors.—The substantial increase in cash working capital resulted from the - %
S sdoption by the Congress in 1951 of the policy of providing cash appropriations, =
$416, 250, 145 | mther than eontract authority for AEC’s obligational requirements, f—f‘g
materials program
e been reclassitied

1 fiseal vear ended
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PROGRAM AND THE CUMTULATIVE COSTS OF OPERAT; L
FROM JUNE 1040 THROUGH JUNE 1951 e

Appropriated funds disbursed, net of reim-
hursements:

National Defenze Research Counecil. ___

Office of Scientific Research and De-

velopment_ .. ___.__._ .. _____

War Department (Manhattan Engineer
Thistriet):

Fiseal year 1943 ____._ .- e

Figeal vear 1944 - .. ____ .. N

Tiscal year 1945____._ _ ..

Fiscal vear 1946 ________ _ _. .

Fiscal year 1947 (part) .. _ . __ .. .

Atomic Fuergy Commission:
Fiscal vear 1947 (part)____._ .. _.
Fiscal vear Y048 _ . ______.___
Fiseal vear 1949 ________ _ _.__
Fiscal vear 1950_____ . ___________
Fiseal vear 195%._________._._. -

Net disbursements__________.______
Unexpended balance of appropriations,
June 30,1951 ____ __ . . _.

Towal apprepriated funds. . ________.

Teosa:
Collections paid to T, 8, Treasurv_____
Property and services transferred to
other Federal agencies without reim-
hursement, net of such transfers
received from other Federal agenecies_

Total investient through June 30,

1051 ool

Iess ALC equity at June 30, 1951 (see Com-
parative Balance Sheet)_.___.____________

Cost. of operationg June 1940 through Juue
1651 including (1) depreciation and obsol-
escence, and (2) inventories of source and
fissionable materials and atomic weapons
and components at June 30, 1951 . ______

1 Based on published reports,
¢ From Jan. 1. 1947, to date. Prior data not avsilable.

$77, 098, 353
730, 321, 470
858, 571, 646
366, 355, 447
186, 337, 06T

T 2’ 21 8’ 683! gh:l

146, 092, 939

178, 986, 553

627, 873, 553

534, 308, 839

920, 467, 872

2707, 729,75

% 941, 506, 531

L, 434, 602, opy

- —

6, 376, 108, 730

210, 931, 380

$2, 482, 232

13, 413, 610

- T

6, 362, 695, 140
3, 557, 284, 601

$2, 803, 411, 130

¢ For the fiscal vears 1944, 1950, and 1951, Prior data not available,

NoTe.—The total appropriated funds through June 30, 1951, accounted lor
in this statement eonstst of (1) funds invested in the atomic bomb project befor
the Atomic Energy Commission started operation of the atomiec energy program
and (2) funds appropriated to AEC through June 30, 1951, including unexpended
balances transferred by the War Department to AEC. The statement does not
cover funds that the Armed Services have expended on the application of alouue
energy to military purposes since the establishment of AEC.
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' 468, 0g
! 14; 624, 819

2, 218, 683, uR3,

2,707,729, 756
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4, 941, 506, 551
1, 434, 602, 201

—_—

6, 376, 108, 752

13, 413, 612

6, 362, 693, 140
3, 557, 284, 001

$2, 805, 411, 13¢
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FiA -
CorMMENTs OX THE COMPARATIVE BALANCE SHEXT

Cash i 7. 8. Treasury c.onsist_s a_]most. el}tirely Uf. the unexpended
; -ce- of congressional appropriations. 'lhe.lnrge Increase over fche
bala™ e at June 30, 1950, avose chiefly from the increase in outstanding
hﬂla,?;{;ments for construction projects for which funds have been pro-
('_l.]m d by the Congress.

“isu.n(fg with contractors are (1) the unexpended cash advanced to

tractors whaose contract accounts are an integral part of the AEC
- ront '

nting system and (2) the net outstanding advances to other con-
e rs “The increase over the balance at June 30, 1950, reflects a
mw::al :‘a.cceleration in contractor construction and operational activi-
f::z i)llls substantial advsfnces 'F.o two new contractors. _

Aorounts recetvable arise chiefly from rentals and ot.her c-ommumt-y
ervices and from refunds due from contractors under interim or final
;:Ont,ract settlements. : . .

Inventories consist of stores (mainly materials, supplies, and parts
normally used or consumed in operations or maintenance work)
special reactor materials, and other special materials. These are car-
wed in the accounts at cost, and reserves are established to provide for
estimated losses that will be incurred upon disposal of excess or obso-
lete stores.  For security reasons no amounts have been reported for
inventories of source and fissionable materials, production work in
process, and finishied atomic weapons and weapons components. In-
ventories of construction materials and supplies are included in con-
druction in progress,

The largest single item of prepayments represents amounts ad-
ranced for the purchase of foreign ores and concentrates not yet
received 1n this country.

The investment in propertics, plant and equipment increased sub-
aantially during the year. Net construction costs ineurred during
the fiscal year 1951 amounted to 459 million dollars as against 256 mil-
hon dollars for the fiscal year 1950.

The original cost of completed plant as of June 30, 1949, was de-
termined by contractor and AEC personnel under the supervision
of engineering and accounting consultants. All additions to plant
see that date iave been recorded at cost as acquired.

Depreciation of plant and equipment is recorded in the accounts
u the basis of engincering estimates of the useful service life of each

‘e of facility. Because the bulk of the production facilities are

que and without precedent in industry, the accuracy of service-
ife estimates is admittedly uncertain. The estimates are periodically
®ewed and revised as experience indicates. Allowance for obso-
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Jescence is made after a decision has been reached that a facility "
become obsolete. During fiscal year 1951 adjustments were ma‘de :
the accounts to reflect an increase in the estimated service lives of cmT:
tain important facilities and to provide for the estimated logs gy (,_m“
tain other facilities unused for some time and now considered ﬂeii-
nitely obsolete. _ o
Collateral funds and other deposits consist chiefly of funds i“"eSteq
in United States securities and placed in escrow for the Protectioy, of
certain contractors against financial loss in the event of catastropy,
The contingent liabilities thus provided for relate to sorkmen’y con,
pensation claims, employee benefit plans, and general public liabij.
These collateral funds were established early in the atomie enerc:\'.
program when the hazards of atomic energy work were unknowr, a:‘d
normal casualty insurance could not be purchased. Demands f,,
establishing this type of fund lessened as it became clear that y),
safeguards set up for protection against personal injury and propey
damage were effective. )
The 43-million-dollar increase in accounts payable during the fisey]
year resulted from the establishment of a new installation and a gen.
eral acceleration in activities. '
Commitments, shown as footnotes on the Comparative Balane,
Sheet, increased greatly during the year. The increase in contractyg)
commitments arose chiefly from the expanded construction program
Congressional appropriations account for the principal increase in
AEQ equity, and the net cost of operations explains the principa) .
crease. The congressional appropriations made to AEC for fiscq]
year 1951 were provided in four separate acts as follows:

Amount Date of
TITLE OF ACT appropriated aporoval of ect
General Appropriation Aet, 1951 ____________ $647, 820, 000  Sept. 6, 1930
Supplemental Appropriation Aet, 1951 .- ___ 260, 000,000  Sept. 27, 1850
Second Supplemental Appropriation Act, 1851~ 1, 065, 000,000 Jan. 6, 1051
Fourth Supplemental Appropriation Act, 1951-- 59,323,000 May 31, 1951
Total $2, 032,143, 000

The initial appropriation for 1951 included $414,000,000 cash to
liquidate obligations incurred under contract authority granted by
the Congress in prior years. At the same time the Congress author-
ized AEC to enter into contracts up to a total amount of $300,150,0¢0
for which funds will be appropriated in future years. Commencing
with the first Supplemental Appropriation Act of 1951, however, the
Congress discontinued the practice of granting contract authority and
provided funds in the full amount estimated to be necessary for obit-
gational reguirements.
expended balances of appropriations into fiscal year 1952 The
Atomic Energy Act of 1946 provides that funds appropriated te the

As a result the AEC carried substantial un- .
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shall, if obligated by contract during the fiscal year for which
2 opriated, remain available for expenditure during the 4 succeed-
3}1}11: Ers. Recently the Congress adopted the practice of merging with
iI]g}e;l*relmt- year’s appropriation to AEC the unexpended balances of
the il vears’ appropriations. This consolidation of appropriations
{:Z;Ofa;:ilitated the application of industrial accounting practices to

\EC's work.

yEC

COMMENTS ON THE COMPARATIVE STATEMENT OF OPERATIONS

This statement shows the net cost of operations of the various AEC
pogTAINS, other current expenses and income, and egtraordmary
charges for the fiscal years 1951 and 1950. Fox: reporting purposes
¢he product-iOH, research, and development activities 9f the Com-
mission are classified into five programs—source and fissionable mate-

 jials, weapons, reactor development, physical research, and biclogy and

medicine. In addition to its costs for these five major programs, AEC
ieurs costs for community operations and for program direction
and administration. The total cost of the major and supporting pro-
erams in 1951 amounted to $400,302,436, an increase of 29 percent
;ver 1950, and reflected the expansion of AEC activities, These costs
do pot include depreciation of plant and equipment which is reported
a5 8 single item under ofher current expenses. Net cost of operations
for 1951 amounted to $494,638,452, an increase of 19 percent over 1950.
During 1951 certain extraordinary allowances and adjustments were
made for obsélescence and changes in depreciation aceruals, amounting
to a net charge of $126,170,958. No similar charge occurred in 1950.
After giving effect to this charge and other adjustments applicable to
prior years’ operations, the net cost of operations and extraordinary

charges carried to the AEC equity account for the year 1951 was
322,051,692.

Source and Fissionable Materials and Weapons

The operating costs for the source and fissionable materials pro-
gram cover the materials and operations required to produce the fis-

- donable materials, uraninm 235 and plutonium. The major activi-

ties are exploring for and procuring uranium ores; processing the
ores into feed materials for the plants at Oak Ridge and Hanford;
ind there completing the manufacture of uranium 235 and plutonium.
Iin addition, research and development work is conducted to improve
the efficiency of the manufacturing processes.

& weapons program comprises weapons research and develop-

: Bt and the manufacture, testing, storage, custody, and surveillance

? .
% atomic weapons.
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'The operating costs of these two programs mn 1951 AMOUNte | y
$279,787.675—approximately 70 percent of the total program Cmt.I
and expenses.

Reactor Development

The costs of reactor development related to four operations; re.
search and development on specific reactors, research and de\'e](}p,
ment on reactors in general, the operation of specific reactors ang
processing plants, and the operation of the Reactor Testing Stqy; ol
in Idaho. 'Fhe sharp increase in the cost of reactor developmen ;,
1951 indicates the greater scientific and technical effort applieq
developing reactors designed for propulsion of military craft, ang
to developing more efficient reactors for producing fissionahy,
materials.

Physical Research

The program of research in the physical sciences is designed to cop.
tinue and increase the world leadership of the United States in ti
field of atomic energy by providing an expanding background
of basic scientific knowledge, to which the fundamental sciences of
physics, chemistry, metallurgy, and mathematics contribute. Tl
program also includes the production of radicisotopes at Oak Ridge
for use in research, medical therapy, and industrial processes. In.
creased revenue from isotope sales and the curtailment of stable-iso-
tope production resulted in a decline of 35 percent in the net costs
incurred for the isotope program in 1951 as compared with 1950,

The following table shows the costs of the major activities that
make up the physical research program:

1951 1950
Physics - o e $16, 614, 038  $16, 766,072
Chemistry o e 9, 790, 583 8, 563, ;U
Metallurgy and materials_____ __ . o ____ 3,078,114 3,423, 467
University {raining and cooperation_..__ ... 961, 066 999, 533
Isotope production {(net) oo 850, 978 1, 810,323
Other COBTS— o e 194, 149 65, 322
Total o e $31, 488,918  $31, 128,252

Riology and Medicine

The biology and medicine program includes the establishment and
use of standards to protect the health of people who are or may be
exposed to radiation ; the promotion and direction of research utilizing
atomic energy and its products in biology, biophysics, and medicine:
and the dissemination of related information that can be released
withont endangering the Nation’s security.
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Al actl ced in 1951, as shown by the following table:

i . Ie‘l
b ipa IDOTE

-t} b 1951 1950
et TOCRION - $964, 681 $848, 509
B NediCh i tion of isotopes. ool 386, 585 335, 267

Free dif

1,351,260 1, 183, 776
egeneral . . 5,301,037 4,950,616
\wdwglnmﬁggﬁ:_ﬁ ________ R 8 771,079 7,926, 330
T e 3,415 204 2, 769, 066
o T 487,731 568,784
. LR -y R -
E_}f‘i_'?{ T S EER L LR R, 289, 498 288, 835

$20, 615, 908

$17, 687, 416

_f;rg_mjzz-u-ﬂ-?'?"y Operations

In support of its facilities for the manufacture of fissionable n}ate-

sals and weapons the Commission operates the towns of Oak Rl(_igE,

Tenth.: Richland, Wash.; and Los Alamos, N. Mex.; and in addition,
rovides some housing at other locations. The mnet cost of this pro-

-ram includes the cost of the operation of housing, commercial fa-

=
Slities, and all of the usual municipal functions, offset in part by
reventues.

Because of decreased operating costs and increased revenues, the net
«ost, of operating the AEC communities in 1951 declined by more
than 30 percent to $4,037,086, from the preceding year’s $5,805,387.
Depreciation of community plant and equipment, a substantial item
of expense, has not been included in the costs of community operations,
Depreciation accruing on all AEC facilities appears under Other Cur-
rent Ewpenses and Income 1n the Comparative Statement of
Operations.

Operating data for the three AEC communities and the housing
at other locations follow :

1951 1850

Net costs Net cosis
Costs Reveryue {net revenue) (nek revenue
{mk Ridge_ . __________ %9, 157, 200 §7, 613, 040 81, 544, 160 $2, 989, 072
Richland_ __ . ___ _____. 6, 235, 640 4, 822, 990 1, 412, 650 1, 015, 109
tes Alamos__ . ___ 5,303,080 4, 183,123 1, 209, 957 1, 873, 837

L S, 208, 043 3817, 152 {109, 059) {81, 050}

Colorado. ______. . ____ 36, 392 57,014 {20, 622) 8, 419
Total .. .. ____ $21, 030, 405 %16, 993, 319 &4, 037, 086 %5, 805, 387

In 1951 the net revenues secured from real estate operations and
uility services were more than offset by the net costs of municipal
#rvices and operation of the hospitals. Real estate and utility rev-
tues increased sharply, and the net costs of hospital and municipal
*¥¥ices were reduced below the level of the preceding year.
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The following table shows comparative data for each of the maj,
) . o . r
services 1 19531 and 1950

1951 -

Net cosbs ﬁ_‘.:;:?“"‘\x_h_

Closts Repenue (net rewm_:e} ‘ (?;J”"i‘z::?e,-

Real estate operations 87, 211, 960 810, 908, 940 $(3, 696, 371) 802, 564 5}1;
Viility services____ .. 3,278,195 3, 682, 994 { 404, r‘gg) (135 Ti;"'
Hospital services.___ 2, 851, 788 2,111,101 844, 687 1,081 _‘_ﬁ::
Municipal services___ 7, 588, 453 200, 284 7. 208, 169 7, 473: 5};
Total . _____._ $21, 030, 405 816, 993, 319 84, 037, 086 85, 805, 35::

=T

Program Divection and Administration

The costs of program direction and administration during 1951 49
1950 are sumarized in the following table:

1851 1450
‘Salaries L ______.__ e e 818,176,005  §i6, 294 385
Other____.__ . ____ ___._.___. e 5, 624, 833 5, 795: 781
_ .
Total . _._ _ e eeoeo —oooo-.-- 823,800,838 $22 092 1,

—_——
=

The increase in the 1951 cost of program direction and administyy.
tion was proportionately smaller than the increases in total prograp
costs and expenses. The fact that the cost of program direction ang
administration constituted only 5.9 percent of total operating pro.
gram costs and expenses in 1951, compared with 6.9 percent in 1950,
is especially significant in view of the added workload resulting from
the increased tempo of AEC activity. At June 30, 1951, the total
number of full-time AEC civilian employees engaged 1n all programs
was 5,646. :

Other costs consist of travel, office supplies, rents, and such services
as communications, printing, shipping, certain guard services, and
utilities. The amount for 1950 includes a nonrecurring expense of
§715,468 for financial assistance to off-site schools near Hanford. As-
sistance to such schools by AEC was made unnecessary when Public
Law 874, Eighty-first Congress, was enacted to provide financial as-
sistance by the U. 8. Commissioner of Education for local educational
agencies in areas affected by Federal activities.

Other Current Expenses and Income

Current expenses not distributed to operating programs consisted
of depreciation of plant and equipment, write-off of abandoned proj-
ects, and other charges. In 1951 these other charges included such
items as property donated to off-project schools, undistributed service
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and write-downs on property transferred between installations,

a0st ;
}ﬁcome not applicable to programs amounted to $1,331,955 in 1951
nd ineluded interest on collateral funds, royalties, and rentals.

Ix sraordinary Charges

The allowance for obsolescence less certain depreciation adjust.
ents amounted to $126,170,938 in 1951. The depreciation and ob-
solescence policy under which these adjustments were made has been
Jiscussed on page 61. No similar adjustments were made in 1950.

Other entries during 1951 applicable to prior years’ operations re-
clted in a net charge of $1,242.282. Major items included in this
qount were inventory and plant adjustments, return of unexpended
funds by another F ederal agency, and refunds of excess overhead
qnd insurance premium payments.

As in any large enterprise, it is impracticable and undesirable to
noid open the accounts and delay the reports for each year until all
qecrued assets and liabilities applicable to that year can be exactly
Jetermined. In this year’s financial report such adjustments to prior
years’ operations arve shown at the end of the Comparative Statement
of Operations rather than as a direct charge or credit to AEC equity.
The operating statement thus shows all the operational factors affect-
mr AEC equity between the two balance-sheet dates regardless of
shether they are financial transactions actually occurring during the
vear of the report or adjustments of amounts reported in prior years,
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7oMIC ENERGY AND ITS APPLICATIONS

A
* IN PLANT SCIENCE

stomic Energy Commission has two broad objectives in foster-

',ﬁ;ea_nd supporting certain research in plant science. The first is to
';:,Termine the effects of radiation and radiocactive products upon plants
de

. order to broaden scientific understanding and to aid manufacturers
1 . X .. .

Hnd users of atomic energy in adopting measures to safeguard life and

aropert-y. As a result of such studies, AEC and other users of atomic

P

- ! ergy products have gained knowledge that enables them to carry out
"glleir present operations with confidence that they can protect crops
| and other property from damage.

Research on the effects of radiation on plant growth and reproduction
s necessary to cope with circumstances that may follow atomic ex-
plosions. Research on soils, fertilizers, and movement of minerals in
plants is carried out to evaluate the effect of fission products from
stomic explosions and from production operations. At present fission
products are being deposited on the earth in minute amounts. For
present and future operations, it is necessary to understand their dis-
tribution in the soil, their uptake and concentration by plants, and
their effect upon animals which might eat the plants.

The AEC’s second broad objective in fostering plant science research

is to help in the application of atomic energy products and techniques

io fundamental and applied research with plants, as in other fields,
and in encouraging projects which may benefit the Nation’s people or
industries. )

AEC financial support of research into farming practice problems
is confined to fertilizer studies using radioactive materials. The
sudies themselves are carried on by other agencies, AEC helps
finance preparation of the radioactive materials. The bulk of AEC
expenditures on plant science research goes into fundamental studies
of plant genetics, physiology, and pathology. The results may
eventually yield knowledge that the agricultural experimenters may
employ in creating new plant strains, improving pest controls, or
otherwise increasing the return per acre and per man in agriculture.
The AEC contribution comes in the main in these fundamental fields
of scientific knowledge, not in the fields of immediate application
which are the province of Federal, State, and private agricultural
establishments.

AEC has reported briefly on research in plant life in its regular
semiannual accountings to the Congress, particularly in the Sixth

71
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Semiannual Report ¥ which covered the broad field of the life seiq,
The present report deals more fully with the effects of radiatiq;, :
atomic eneryy fission products on plants and specifically the advam.n'_l
in farm practice, actual and prospective, from plant sclence l‘ese?ll‘t-.l;-z
1t is not intended to be a report on the AEC’s fundamental bagj, 1 A
search on the effects of radiation on the genetics and biochemisiy,
living organisms. This is another and equally large field whic, y,
promise of eventnal aid to more efficient production of crops,

b
Of
ty

Scope of the Program

During the fiscal year ended June 30, 1951, AKCU devoted to reseqyej,
on plant life 1.3 million of 20.6 million dollars allocated to the entire
field of biology and medicine. The money was spent:

a) $800,000 for research carried out in Jaboratories owned or finangeg
by AEC: Argonne National Laboratory, operated by the Up.
versity of Chicago; Brookhaven National Laboratory, operated by
Associated Universities, Inc.; Oak Ridge National Laboratory,
operated by Carbide and Carbon Chemicals Co., a division gf
Union Carbide and Carbon Corp.; the University of Californis
Radiation Laboratory at Berkeley and Atomic Energy Project g
Los Angeles; and the Hanford Plutonium Works, operated by
General Electric Co. ’

b) $500,000 for cost-sharing contracts with universities, colleges, and
private institutions and one cooperative project with the United
States Department of Agriculture. (See p. 64 for more detailed
statistics on the scope of the biology and medicine program for
1951 fiscal year.)

Under AEC’s cooperative agreement with the USDA,, radioactive fer-
tilizers were prepared and distributed for research use at 29 state
experiment stations and in Puerto Rico and Canada. During 1951,
AEC allocated $185,000 to this project, which includes also the opera-
tion of certain facilities at USDA’s Beltsville, Md., Experiment Sta-
tion. About $320,000 was spent under 48 smaller cost-sharing
contracts for plant life research projects at 33 universities, colleges,
and private institutions in 26 states.? (See Appendix 5 for a list of
these contracts.)

1 8ixth Semiannuzl Report to Congregs, July 19489, Superintendent of Documents, Gov:
ernment Prioting Office, Washington 25, D. C., 45 cenls.
t Statistics as of Nov. 30, 1851.
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sEC

e tion of Research Projects
}’('<61“'Ch studies for AEC laboratories are chosen with primary

Y <ison problems of the atomic energy industry, such as the effects
""}Ph;l-: tion and radioactive materials on plants and other organisms
o Im] leabiological synthesis of materials that incorporate radioactive
and te;,,_ atomg, The AEC laboratories also study major applications
) ¢ energy in fundamental and practical research. especially
hose applications tha-t, require the nucl.en r 1*eactor§, particle z}ccelera-
(7%, gpecial Iaborato-rles-, a.n.d other equipment available only in large,
Govemment-owned institutions. '

geveral factors are considered In 01;100511'1g tl}e. second group o-f
l-eseftﬁ-’h projects, which are performed in umvergltles and other insti-
jutions ander contracts i1.1 which AEC 111](]91‘“’1"11'.65 part of _the cost.
projects are pr(':ferred which supplmpent and (fnnch .the atomic energy
industrial studies of AEC laborf}torles, or .whlch bring atomic energy
into areas of sclentific investigation where it has n_ot. been used before,
,r which give promise of developing new techniques in the use of
qromic tools.

The professional attainments of scientists who will direct the work
enter strongly into decisions on support for particular projects. Spa-
cally qualified investigators sometimes are invited to undertake stud-
oc that the atomic energy industry particularly needs. The greater
part of AEC-supported research in plant science originates with the
mvestigators themselves and is on subjects they have selected in line
with their professional interests. Under sponsorship of the institu-
tions that employ them, they seek AEC aid by submitting descriptions
of the proposed studies and their scientific or practical significance,
together with budgets and plans for sharing the costs.

The part of the cost that the sponsoring institution proposes to
carry 1s considered. A uniform formula for cost-sharing could not
fit the variety of circumstances encountered in these contracts, but
on the average AEC coniributes about half the direct cost of those
studies 11 plant life for which it provides support. The research
mstitution typically pays the salaries of the principal investigators
and provides laboratory space, existing facilities, and standard labo-
natory equipment, while AEC carries the cost of extra personnel and
special supplies and equipment. '

Most of the accepted projects cover basic work that requires several
years to finish, but AEC usually allots funds to them for 1-year
periods. If they continue to bear sufficient promise and funds are
wvailable, renewals for additional periods are considered. To stimu-
late many different lines of research and to give as many researchers
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as possible experience with the tools of atomic energy, AEC dogg e

. ' . . . . 1
assure continued support to a particular plant research project bﬁ‘voné
the third year.

Aids to Research

Apart from such direct support of selected projects, AEC progy, -
stable and radioactive isotopes and other research materials ang sells
them at incentive prices to investigators (see Appendix 12) 3 Shom
courses in the use of isotopes in research were given under AXeC
auspices, principally at Oak Ridge. Seventy-one researchers iy ¢y,
field of plant science have completed the Oak Ridge course. Thg,
fields of work have ranged from plant biochemistry and microbiologv
to work with cotton, corn, pecans, tropical plants, naval stores, golde,
rod, peanuts, and fruit trees. _

As a companion service to the isotopes program, qualifieq p,.
searchers may have material they are studying exposed to radiatjq,
in AEC-owned nuclear reactors. Argonne, Brookhaven, and Qg
Ridge National Laboratories grow medicinal and other importay,
plants under conditions that cause them to build radioactive materiaj,
into their structures, thereby producing compounds useful in biologi.
cal and medical research. - AEC also sold isotopes to eight independent
institutions that synthesize and sell isotope-tagged compounds (see
page 133).

Rescarch Policy

The Atomic Energy Act of 1946 directs AEC “to exercise its powers
in such manner as to insure the continued conduct of research and
development activities” in several stipulated fields, and “to assist in
the acquisition of an ever-expanding fund of theoretical and prae-
tical knowledge in such fields. To this end the Commission is author-
ized and directed to make arrangements (including contracts, agree-
ments, and loans) for the conduct of research and development activi-
ties relating [among other things] to utilization of fissionable and
radioactive materials for medical, biological, health, or military pur-
poses,” and “the protection of health during research and productior
activities.” The law calls for “a program of federally conducted re-
search and development to assure the Government of adequate scien-
tific and technical accomplishment” and also “a program of assisting
and fostering private research and development to encourage maxi-
mum scientific progress,”*

8 ARC-preduced isotopes are sold at direct costs plus shipping charges, with nothing
added for capital costs, deprecintion or interest. A slngle exception is isotopes destined

for cancer research and treatment, on which the users pay only transportation costs,
4 Atomic Energy Act of 1046, Sections 1 and 3.
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s OF RADIATION

Effects of Radiation on Plants

omic radiation affects all living things. The degree of effect

’ on the kind of radiation, the amount and rate of exposure,

;.rr?nds

# (he ability of the species and individual specimen to withstand
‘ In its work with plants, the atomic energy program studies

3
i
i
£
kS
g :éi:lti“n‘ . 1if devel ¢
o ffects of radiations on all aSpeFts of plant life, on development,
. e 4. vield, and heredity, on particular organs, on micro-organisms
. _mﬁ';u;m that influence growth or that feed upon plants, on cells
5521 on hzarmones and enzymes of the plants. .
sﬂ:r«Speriment.s have vielded fundamental knowledge of the behavior
' ‘lan’fS and plant materials after exposure to radiation. There is
; ! I:harp division between many processes of plant and animal life;
4:3 the knowledge gained from plants frequently can be applied
!;rfft'ly to research on radiation effects in animals and man.
51'}19 work has confirmed that damage in plants is directly related to
' &Emount and rate of exposure to radiation, that when radiation is
3 Ly enough it retards growth, reduces yield, and causes malforma-
~ws. It has confirmed that the less complex organisms have greater
_astance to radiation than more complex creatures. Some evidence
.izbeen found that small, controlled dosages of radiation may eventu-
Jiv prove effective in treating certain plant diseases. It is possible
-t genetic changes induced by radiations can improve strains of crop
id forage plants.
i
:

IxtEnsE RapiaTion AND Praxt DEeEvELOPMENT

Limited studies of the effects of heavy radiation exposure upon
-ants were made before the advent of AEC. Since 1947, much of the
sk in this field has been carried on at Brookhaven National Labora-
=y, Upton, Long Island, N. Y. DPotatoes, corn, tomatoes, and other

~#ants have been exposed to radiation of various kinds, intensities,
=i rates, and the gross eflects on the plants evaluated.

The work with seed and plants of white potatoes is typical. Three
=ds of radiation were used: a) Seed potatoes were exposed to
orays® and the plants observed through two growing seasons:

other seed potatoes werc exposed to beams of neutrons® from a

——

'Tke atomic energy industry deals with several klnds of radiutions. X-rays are gen-
Tl in the electrons that cirele the nuclel of atoms. Gamma reys behave like X-rays
"*-‘-f"-mprnduced by disturbances within the nuclei, and ther generally have shorter wave
~*dby and prenter peneirating power than X-rays. Both X-rays and gamma rays are
\_'::fh:fgfllectromagnetle energy, a5 are licht and radio waves, but have a mueh shorter
:-:aher tadiations from: nuclei are alpha particles, comparatively heavy bits of subatomic
"*-" that earry positive electrieal charges : beta particles, much lighter and carrying
_"-_13?@ tharges ; and neutrons, particles whose absence of electrical charge enables themn
*Hettite deep in solid matter,
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nuclear reactor: «¢) potato plants were grown in a field wigep, {
’ - ; o . e
were constantly exposed to varying amounts of gamana radiatigy .«

I ffects of X-rays on Seed Polatocs

Brookhaven's first pilot experiments in exposing seed Potatoe,
radiation were designed to test their radiation tolerance.  Seeq pi;{. {..
containing “eves” were given various doses of X-rays up { 3% 4'{:,'
roentgens (r),~—a very heavy exposure—more than 60 timesjt}”]
amount fatal to people when their entire bodies are exposed t rag; .
tion. After exposure, the pieces were planted. )

There was no observable effect among the pileces. that Teceiveq
o 300 7. Above 300 r, plants were delayed in emerging from t}, %i:
and in flowering. The growing plants were smaller than normal ah:i
those from the more heavily exposed pieces of potato tuber haq mal.
formed leaves. The malformed leaves were thickened and crinkleg
and withered off or were shaded out in later growth. Leaves that Were
formed later were not malformed, but the whole plants were dwarfeq
at higher radiation levels (see photo). Above 2,400 7, the survivy] rate
fell off rapidly, and the most heavily exposed pieces failed to Sproyt.

Most of the delayed plants seemed to catch up with nonir adiated
“control” plants toward the end of the season, but the heaviest exposeq
seed that germinated attained s height of only a few inches, Ty,
vield of mature potatoes fell off in proportion to the amount of ragis.
fion exposure.

After the harvest, seed pieces that failed to sprout were dug up, -

Normally, potatoes that fail te sprout would rot; these tubers, heavily
exposed to radiation, were still fairly firtn even after months under.
ground. The reason for their state of preservation has not yet been
determined.

Results of second season. In the 1949 season, potatoes grown from
1948’s irradiated seed pieces were planted, but were not themselves
exposed to radiation. The plants appeared normal, and the harvest
showed no consistent relation to the amount of radiation the originsi
potatoes had received. Apparently the stock that survived had re
covered physically from the original exposure.

! Bee foot note on page 75,

® Hoentren Iz a unit, named for the scientist who ‘diseovered X-rays, which is a meast®
of the jonizing effect of X-rays. X-rays, like other radiations discussed here, have ¢
power to separate electrons from atoms, When thig happens, the atom is ne Inn:t.'.
electrieally neutral. With the loss of the negatively charged electron, the remainder &
the atom carries an over-all positive charge. The separated electron and the positivel}
charged remainder are known as an {foa pair. A roentgen is roughly that quantity
X-rays that will produce 2 billion ton pairs in & cubic centimeter of dry air at standgﬂ!
pressurce and temperature,
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f , the first year of pilot experiments. Brookhaven plantfed a
.mber of potatoes under more precisely controlled conditions,
e .ch seed potato was irradiated. and the other half left un-
sl of itq‘a control. The halves were then planted in a random
-;Si“‘ieflt;“minimize the effects of variations in soil, water, and other
" ss in the field on the experimental results. The resulting

This test. indicated that X-ray ex-

f1e

WS harvested by hand.

i % o below 300 7 hiad no significant effect on yield, that 1,200 »
127 as belt | _

msrted by each row of potatoes is the number of roentgens of X-ray radiation_
& tghers in this row received before planting, Above 1200 roentgens the growth
5 signifieantly reduced and above 4800 roentgens liftle or no growth ocearred.
Irgkhaven National Laboratory.

avsed 1 significant decrease, and that yields at 4,800 » were extremely
¥R,

satron Irradiation of Seed

Iua further experiment, seed potatoes were irradiated with neu-
ws in the nuclear reactor at Oak Ridge National Laboratory,” and
brookhaven planted and harvested the crop in the same manner as in

e ——

-"Ihls experiment wasg performed before the euvinpletion of Brookhaven's own reactor,
Yith wag first operated in mid-1950.
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the X-ray experiments. It appeared that for the same radig:
dosage neutron irradiation produced about four times the eﬁ'ectm::
vield as X-ravs. The unusually damaging effects of neutrop, |
have been observed with animals, and are a subject of exXtensiy, e
vestigation. Perhaps an understanding of the lethal effects of 11:-'“
trons may lead to a better understanding of the mechanism o :-

. . f
radiation damage. :

o,

Experiments with hemp seed. At Argonne National Laboragoy,

important series of tests has been made on the effects of neugye, ?rn
radiation of seed of the hemp plunt (Cannabis sativa). Thi 1§ :
dioecious species (one having separate male and female plants), I:
normal populations the male and female plants occur in 5 one ull
one ratio. The seeds were exposed to thermal neutrons in the Argﬁnne
heavy water reactor for 2 to 16 minutes.® The most intel‘esting Te.
sult noted among the plants grown from these neutron irradjated
seeds and among their first and second generation oﬁ'spring Was g
significant influence on the sex ratio. This was consistently in fuy,,
of females. For example, plants of the 4-minute neutron eXposure
showed & final ratio of 142 females to 81 males. Apparently selective
death of male plants occurs between the time of irradiation apg
emergence of seedlings from the soil. These plants were then intey.

crossed and their unirradiated seeds planted. Significantly, thej |

offspring still showed the predominance of female plants though
at a somewhat lower point than for the directly irradiated ones, Ay
parently the predominance of female plants would gradually disap-
pear in subsequent generations.

Irradiation of Growing Plants

In another experiment, Brookhaven exposed many varieties of
plants to gamma rays throughout the growing season. The total
amount of radiation was less than the maximum that had been ad-
ministered to the X-ray potato slices, but the dosages were heavy and
continued day after day instead of being given in a single brief burst
To provide the gamma rays, a 16-curie ® source of cobalt 60, a radio-
active isotope, was suspended on a post in the center of a large field.
Various crops were planted in concentric circles at various distances
from the center so that the growing plants would receive varying ex:
posures (see photos p. 79 and p. 80).

8 Neutron flux of 58X 101 per square centimeler per sccond at the position of the
seeds was used.

¢ The curle is a unit of the rate of radioactivity of any substance, assumed eqll“'?]f‘“
to the rate of radiozctive decey of one gram of pure radium, in which zome 37 bitden

atoms break down each second. The 1G-curie cobalt 60 source is roughly equivalent & .

level of radiation te that from alwout four-fifths of an cunce of pure radium.
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T

_ When potatoes were planted 1n this l'ad’i‘at-ion field, men

er the field for cultivation only when the “hot™ eobalt was
z remote control, into an underground lead vault. At all
A plants 2.5 meters from the source received 79.7 roentgens
Ahel t.mi radiation a day, a total of 8,529 » during the growing season.
4](; hme-ters away received a total of about 28 r—only a few times

= « : N . . - . .
jante unt a man might receive in undergolng an X-ray examination.

e amo

Aerial photograph of the cobult radiation field without any plants growing.
Breckhaven National Laboratory.

Exposure of this outermost row of potatoes was at a rate of one-
quarter roentgen a day, which is about five times the maximum rate
atwhich persons employed in the atomic energy program are permitted
1o receive radiation. ‘

Plants near the center of the field, which received the heaviest

- ndiation, averaged as high yields of potatoes as those farther out.

* The experiment demonstrated that when radiation is spread over a
- Protracted period living organisms can tolerate a total exposure which

*ould cause serious injury if the exposures were concentrated into a
thort time,
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This corn is growing near 200 curies of radioactive cobalt 60, n fission Drodue
The stalks in the foreground are four meters away from the source
distance their growih has been stunted by a radiation dosage of about 379 roent.

» At whicy

gens per day. The corn in the next row behind is five meters distance Trog
the source, where the dosage is approximately 240 roentgens per day, which is
sufficiently low to insure more regular growth. Brookhaven Natlopai Ign
oratory.

Other plants. Findings similar to those with potatoes were obtained
from tests of tomato, corn, and other plants in the Brookhaven gamma
field. Tomato plunts that received 20,000 r at a rate of 150 r'an hoyr
lost the chlorophyll that gives plants their green color ard were re-
tarded in development. Removed from the radiation, they greened
and resumed normal growth but did not regain lost growth,

While there is some difference among varieties of plants in radia-
tion sensitivity, the evidence was that all kinds of plants are affected
by sufficiently high exposures.

The flowering herb spiderwort, cut back to 2 inches above ground
line at the time of setting out in Brookhaven’s gaimnma-ray ﬁdd Wi
allowed to grow under exposures ranging from 5 7 to 128 r per day.
Growth was apparently normal at 10 » per day. At higher exposures.
growth declined. A characteristic group of physical abnormalities
developed at each exposure level, and at 128 » there was no growil
At each exposure level there was a specific and recognizable difference
i the form of the flowerhead.
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(1 and flower development werve inhibited in lily plants by
G“O“‘;j 1;},0‘-9 60 7 u day, but the plants showed no obvious struc-
,Oih::;mnrm:11it-ieS- .

W D Lroad bean, growth and fruiting seemed normal at exposures
g Ehe - day. Plants growing at 22 » per day flowered but bore no
g N bm'é- 34 r, seeds germinated but growth and flower develop-
it ';rc inhibited. Leaves in (lie more heavily exposed bean plants
_ ntt‘}‘li‘ckened and abnormal in shape. -

“«ﬁr‘;? ond result of these experiments is that radiation interrupts
b ical processes in plants but only with gross effects at high

of radiation.

padiation and Plant Disease Lontrol
(U

To test the possibility that radiation could be used to kill or inacti-
_. pa.rasites that cause plant diseases, the Connecticut Agricultural
iate siment Station undertook a series of experiments under an AEC
Tomato plants and Fusariuvm locyperdaceae, a
jngus that causes a kind of wilt in tomato plants, were exposed to
diation in Brookhaven’s gamma-ray field. Uninfected tomato plants
<ceiving 3,400 roentgens in a 36-hour period showed no visible harm
from the radiation. Those receiving 9,600 » spread over the growing
eason produced heavier vines and less fruit. Plants removed from
e field after 20,000 » resumed growth, but no such recovery occurred
in plants subjected to 100,000 ». However, the fusarium could with-
4znd much more radiation than the tomatoes. When cultures of
fzarium were exposed in the radiation field, only above 20,000 » were

~ary spores killed.  Half the fungi survived even at 125,000 . Thus

ane cannot kill the fungi by irradiating the plant without also killing
e plant.

Other experiments with these materials all showed that the plant
was mole sensitive to radiation damage than were the fungi. Healthy
ad infected plants were exposed side by side in the gamma field.
Within & few weeks, the infected plants receiving the strongest radia-
ion were either severely injured or dead from the wilt whereas the
hingl were not. destroyed.

Tomato plants were also inoculated with fusarium spores after the
sants had been irradiated. They all developed wilt, and the severity
A the infection a month later bore no relation to the amount of radia-
ton individual plants had received. Radiation had neither raised nor
*sered the resistance of tomato plants to fusarium infection.
titeh elm. disease. One aim of the Connecticut woxfk is to find some
"¥ to check Dutch elm disease, a fungus infection that threatens
American elms with extinetion. The tomato-fusarium tests were, in
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results indicated tentatively that it is twice as sensitive as fy,
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part, a pilot experiment in this search. Ceratostomella, t] Dy

elm fungus, also was exposed in the Brookhaven ganima fielq, a

. e urjh_,.‘
to radiation.

ERTAN LT LTE)

While radiation had worsened the lot of tomato plants attackedl g
N

wilt, some exposed fusarimm developed new strains that shoy,
e}

sharply reduced virulence when subsequently grown on tomatq Blae
Following this lead, the Connecticut group will use radiatiop in l-t )
effort to develop nonvirulent strains of Ceratostomella, and i, t‘-“:
the possibility that inoculating healthy elms with these stryipg \:"\1
make them immune to Dutch elm disease. L

Errrcts oF MoperaTE RADIATION

While heavy radiation is damaging to plant life, some People gye
thought that moderate exposures would stimulate plant growth, E:
periments sponsored by the U. S. Department of Agriculture and
AEC show, on the contrary, that while small amounts of radioactyy,
material may cause no readily discernible harm, they also conf,
no benefits.

Claims that radioactive fertilizers would increase crop yields hay,
been discredited by repeated tests. Even small amounts of raq;,
active material used for “tracer” research in plant studies mgv_
unless care is taken—damage the plants, and cause error in observe
results. Radiation at moderate rates of exposure causes greateg
damage at root and stem tips, where new plant growth is normally
most rapid. Other experiments demonstrated that, although radia.
tion in “tracer” amounts may kill some soil micro-organisms which
help plants to grow, the result is not adverse to plant health.

Tests With Radioactive Fertilizers

For 50 vears or more there have been recurrent claims that crop
vields could be increased by including weakly radioactive materials
such as uranium ore, in fertilizers, As long ago as 1914, the U. &
Department, of Agriculture concluded that the available evidence did
not support such a view. But interest in the possibility of increasing
crop yield by radioactivity persisted, and further tests with various
vegetables were made under USDA auspices in 1944, They did not
provide “a very optimistic case” for radioactive fertilizers, the Tshi

2 “Pracers” are helping sclentists to understand life processes and mechanisms wh:f_‘
have beer ohly partly understood for lack of such a key to unlock their secrets. Racs
active carbon, for example, énters into life processes aimost exactly like stahle, or natursl
carbon. By means of counters or photographie film to record carbon’s emission of het

particles, seientiste can “trace” the movement of the element through living tigsnes A
throngh complex chemical reactions.
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- ut. because some instam;es of increased'gro““th- were observed,
faub® itity remained that “furt-her_experm‘xentanon may prove
he o L crops grown on particular soil types under specified condi-
(hat Cert&,nregpondvbeneﬁcially to additions of radioactive materials.”
tiof 'lﬂjiturle seientists took renewed interest in the question after
grlc?on of reports of greatly increased crop yields in the vicinity
E‘“bhmit{jroshima and Nagasaki atomic bombings. Investigation of
of e] ims Tully established that the stimulation came not from radio-
hese abut from a combination of other canses. The need remained,

ivity :
act for some reasonably exhaustive work.

howe"er?
mudus fo crops.  Accordmgly, with financial assistance from
the USDA in 1948 commenced a 2-year study of the influence
tive materials on the growth of plants. Seventeen common

yo st
AEC!

o were grown in plots to which low concentrations of radioactive

~oria]l were applied. Three naturally radioactive materials were
. radium, uranium, and a commercial preparation said by its
mam;facturer to derive its radicactivity principally from actiniom.

At the end of the first year, results observed at 13 State experiment
4ations cooperating in this project led to the tentative conclusion
(hat “the farmer cannot expect increased yields from money invested
i radioactive chemicals.” The second season’s results confirmed those
of 1048, and the USDA concluded that “no effect of the radioactive
material was found, either beneficial or harmful.”

An Ezperiment With Internal Radiation

Though the radioactive fertilizer tests showed neither benefit nor
mrm to crop ylelds, a laboratory-scale experiment conducted under
joint USDA-AEC auspices indicated definite possibilities of harm.
Al radioactive isotopes emit nuclear radiations. While amounts of
rdioisotopes used in most experiments are normally very low, the
wssibility that they could cause radiation damage that would distort
the expertmental results could not be discounted.

A group of plant scientists at the USDA’s Beltsville, Md., Experi-
ment Station grew young barley plants in nutrient solutions containing
arous amounts and proportions of P 32, a radioactive isotope of
thosphorus (see photo p. 84). They found that even comparatively
mell amounts of radioactive materials would, when taken up by the
pants, affect their growth adversely. Where the total amount of
wrallable phosphate was low, the roots and leaves were greatly retarded
'w the presence of radioactive material. When the proportion of
“onradioactive pliosphorus was inereased, visible radiation damage
%tame correspondingly less,
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Q4 ATOMIC ENERGY AND PLANT SClky,,
Ffects of Internal Radiation on Growing Tips

In the same series of experiments, microscopic examination dise),,
. ar owg e , : . o } e M'{i
that the srowth-inhibiting effecis of moderate radiation operatey e
l-

marily in the root tips and in the apex bud at the top of th, Stey %
A w2

These regions contain rapidly dividing cells, and it 1s in these Uity
sites that most of a plant’s growth upward into the air and dm\'m\--“ \
+ . Il 'll
into the soil takes place.

These barley plants were grown in nutrient solutions containing a total of 0.0
mwoles of phosphate and from left to right 0, 2, 4, 8, 16, 32, and 64 microcuries of

radicactive P 32 per liter. TU. 8. D. A., Beltsville, Md.

Radiation injury to these so-called meristematic regions appears
as a reduction and disruption in the normal course of cell division.
Healthy new cells are in an embryonic or juvenile condition, with thiy
walls and high potential for further development. Damage by radia-
tion causes them to show characteristic evidences of old age. They
enlarge in size, their walls thicken, and their semi-liquid contents
become thinner. Since fewer new cells are formed, further growth
of the plant slows down.

A quantitative measure of radiation injury to plants was developed
by measuring the length of 10 cells along the periphery of the grow-
ing tip. These microscopic measurements showed cell enlargement
even at low radiation levels that produced no changes visible to the
wked eye. These tests indicated that the level of radiation wleh
damages plants is very low, Fortunately, at the levels normally
used in radionctive isotope tracer experiments in wivo, such low Jevel
of radiation result that the physiological effect is essentialiy nil.

IR FLERT [

Rhbiidililal

t ;-‘P‘ECTS v

RO spat
A et
:'».‘611('_151%1'0
Jlomage L
(jol strike:
liol‘tEll Lab
(aining ITas
when the 1
proken C:h]
up certillﬂh.
rod_shapeo
Jie time wl
The fact
in the grow
onion leav
of the leav
wed to 11;
carbon dio.
c{llltinued :
radioactivi
Jamage In

Speeding v
was fed to ¢
and Mecha
of skin and
other obser
maturity 1o
division of
cline. The
certain sta
these stages

In addita
proceed on
This area ¢
when atomi
use,

Efiects of k

Since the
ﬁCtiVity of
sclentists in
ton set oy



5 OF RADIATION 85

nsors continuing research on practical applications of this
LY Ht <uch as the fixing of maximum permissible limits of radiation
A e atomic energy workers.

L. = p(

2 e in root tips. A further clue to what takes place when radia-
2 gt . . .
2 s meristematic tissue developed from work at Argonne Na-

* ke
Jhi 5“1 reny 3 . . . ; .
a1 Laboratory 1 which plants were grown in atmospheres con-

ﬁming radioacti've carbon in the form of' carbon dioxide gas. Even
F g the radiation was moderate, root tips of onion plants showed
L ¢n CLTOIMOSOINES. Chromosomes—so named because théy take
s certait dyes that make them visible under the microscope—are
shaped bodies which become visible in the nucleus of a cell at
= yime when it divides to_ duplicate itself. '

e fact that the damaging effect of radiation was highly localized

# . the growing tips was confirmed by a second test at Argonne in which

qion leaves were grown in radioactive carbon dioxide. The cells
o the leaves were 1ot actively dividing. So long as they were ex-
3 . to light, these Jeaves continued to build up plant sugars from
_ ;bon dioxide and other nutrients. This process of photosynthesis
 ptinued at normal level even when the leaves were exposed to

sdivactivity 400 times the intensity of that which had caused definite
ismage in oot tips.

 Speeding up maturity. When K 42, a radioactive form of potassium,
- yas fed to seedlings, investigators working at Oklahoma Agricultural
;sd Mechanicul College under an AEC contract noted that the walls
of skin and bark cells were converted to a cork-like tissue. These and
#her observations confirmed that the weak internal radiations hasten

ital of 0.0000;
nicrocuricy of

psturity in developing plant cells, with the result that both the rapid
NS appears division of cells and the further sensitivity of cells to radiation de-
A1 division. 3 dime. The experimenters found -also that radiation-exposed cells at
1, with thin 2 griain stages of duplicating themselves, unlike normal cells at

re by radin- 3 thesestages, tended to clump up and stick together.

age. They § I addition to such experiments with plants, AEC-financed studies

id contents iroceed on the effects of radiation on aging and longevity in animals.

her growth 1 Thisarea of radiation biology needs thorough exploration in an age
vhen atomic energy promises to come into more varied and extensive

s developed e,

f the grow-

nlargement Fects of Radiation on Soil Micro-Organisms

sible to the
tion which
: normally
: low levels
ntially nil

§i1.1ce the welfare of plants depends in considerable degree on the
écﬁnfgy of bacteria and other micro-organisms in the soil, USDA
*lentists in cooperation with the Towa Agriculitural Experiment Sta-
on set out to determine whether radioactive phosphorus used in
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research on the efficiency of fertilizers would affect thesge M),
things. This project was carried out without direct AEC assisey,
but in cooperation with the USDA’s radiation project, w hich i
tially finaneed by AEC.

At the highest level of radicactivity used in the tests, the ragiq, actiy,
phosphorus did not influence the amount of carbon dioxide hich ¢,
set free by the developing micro-organismsin a a silt loam normyljy |,
in phosphates. After 21 days of mcubatmg. the most highly p, d“
active soil samples showed 67 percent less nitrogen in the form ,
ammonia and 4 percent less in the form of nitrates—a harmiy| effery
so far as phnt life is concerned. Presumably the radiocactivity halm |
the soil micro-organisms which fix nitrogen (see page 108). Th
amount of I‘fldl()abtlvlt\ causing this effect, however, was COHSIdEla}ﬂ
above the concentration used normally in fm tilizer research.

l.]“

Haxprixe Atosmic Extrey WasrTEs

Various processes of the atomic energy industry create radioactiy,
materials that could damage vegetable and animal life. This jg par.
ticularly true of the 60-odd radioactive elements created in the figgjy,
or splitting, of uranium atoms, one of the industry’s basic procesys
As a step in controlling these potentlall; hazardous materials, sevary
AEC-sponsored groups study the effects of fission products and othe
radioactive materials on plant life."

Research on the uptake of radioactive materials by plants is cop.
ducted at the Hanford Works, at Oak Ridge, and at the Atomic Energy
Froject of the University of California at Los Angeles—also under
AEC research contracts with the University of California at Berkeley,
the University of Arizona, and Michigan State College. An investi-
cator at the University of Texas is experimenting with the use of algae
for the safe disposal of radioactive wastes. A group at North Care-
lina State College makes studies of mineral movements in soil tha
contribute to the safe management of fission products and radioactive
isotopes.

Iroducts of Nuclear Fission

Radioactive fission products are created in the operation of nuclesr
reactors and in the explosion of nuclear weapons. Thorough controls
are used to prevent the escape of any significant amount of radir
active material at the plutonium plants, and bomb tests are held i
remote places where the effects of fission products will be at a iR

1 Methods by which the atomie energy tndustry holds its releaser of radieactive materizt

within safe limits are described in the AEC Eighth Semiannual Report to Congress, 157
1950, Superintendent of Documents, Washingten 25, D. C., 55 cents.
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’ To prepare against contingencies, however, AEC sponsors

T or of studies on the soil movements of fission products and their

pEY flects on plant and mineral life. Fission products present

r:;,i‘]gifﬂl e
.t?. i!ldll‘-‘“tﬂa
ert? d.'n” in the days of the Manhattan Engineer District, original
B“gﬂfi,fbthe atomic energy program, and continuing under AEC,
- aﬁ the University of California tested the uptake by pl-ants
tﬁoactive strontium, yttrinm, cesium, columbium, rpthenlum,
a ra'um calcium, barium, lanthanum, cerium, and plutonium. To-
'=5}‘Ir; ese, problems are being investigated by the Hanford Biology
Lbor;mry? Tennessee Valley Authority, and several universities.
i%l ;hese minerals were taken up by plants even when they were
: qt only in trace amounts, but only strontium 1s carried upward

lﬂ'era '

57t

g Toots o leaves in any significant quantity. Thus, 1.6 percent

"+ gn initial dose of strontium applied to the soil appeared in leaves
Il‘;barle" and peas, whersas only 0.00045 percent of a dose of plutonium
;‘3_« iranstocated to the leaves.

srontium.  Several evidences indicate that strontium is potentially
m. most biologically hazardous of the fission products. As far as
snts are concerned, strontium is similar to ealcium, an essential
Jant element, and plants will draw the one out of the soil as readily
:the other. Furthermore, the radioactivity in radiostrontium has

-y half Life of about 25 years. Tests by the Hanford botany group
~ gowed that red kidney bean plants took up strontium in proportion

wits concentration In a nutrient solution over a broad range of 0.0001
The plants built up strontium in their

=ss present in the nutrient. If animals should eat plants containing
arge quantities of radioactive strontium,”the material would lodge
» their bones and injure their blood-forming organs. It would ap-
war in cow’s milk and, from this source and from leafy vegetables
«eh as spinacl, could be taken in directly by human beings,

All aspects of the biological utilization of radioactive strontium
ud other fission products are studied in the AEC research program,

3 i their original production to their absorption by plants and
3 dilization by animuls to their final effects on animals. Such research
-#ilenable scientists to determine what levels of radioactive strontium
@y safely be released.

While plants readily take up strontium from soil, tests at the

 Uwiversity of California indicated that applying abnormally high

‘itentrations of caleium to the soil would inhibit this action. The
Ao of strontium to caleium taken up is determined by their
™Peetive concentrations in the soil.

] waste problem everywhere that nuclear reactors are
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There is reason to believe that strontium carried i dustg or gr.
would be absorbed by leaves. An investigator at Michj
College is testing this presumption for AEC. The Uni"‘ersit‘, 8
California at Los Angeles has found that strontium appeay, i o
parts of erop plants tested. UCLA and the University of 4, *!

. - . : . Pizr]':fl
are currently measuring strontrum uptake by various edib]e Play H
bty

gy
gan gL‘:.:..

Yitrium. Lesser amounts of radioactive yttrium oceur in aggoe
with radioactive strontium, and are taken up by plantg
proportionate scale.

aﬁl i
on i

Cesiwm. Radioactive cesium presents similar but lesser proble
than the strontium-yttrium complex. UCLA is studying the upt:][;m
of all three minerals by barley, beans, carrots, lettuce, ang I‘adis},.:
Plants took up large guantities of strontium from each of SEVen;i
soils tested, and smaller amounts of cesium.

Hanford data on the uptake of cesium by red kidney beap plant
indicated that it was directly proportional over a wide range t, {}1.;
concentration of this mineral in a slightly acid solution. The plant
built up the percentage of cesium in their leaves to two or three tip
the concentration in the nutrient medium. While plants wil] take
up strontium indiscriminately in place of calcium, this is not tyy
of cesium,

Even in trace amounts, strontium, yttrium, and cesium have p,
apparent role in plant nutrition. They are studied, rather, wity
the idea of preventing or minimizing their adverse effects.

fodine. Hanford botanists expose plants to radioactive iodine vapors
in the laboratory and study the absorption through leaves. They
also make routine tests for radiolodine and other fission products in
vegetation near the Hanford Works. The escape of these materials
in the plutonium extraction process is held to such low limits that
they are not a hazard to animal and vegetable life in the vicinity.

Reactor Cooling Water

Small amounts of radioactive materials are produced from minersls
in Columbia River water as it passes through cooling ducts in the
Hanford reactors. After standing in catchment basins to allow the
shorter-lived materials to lose their radioactivity, the water flow:
back into the river with minute amounts of radioactive sodium and
manganese, still smaller amounts of radioactive phosphorus, and bare
traces of radioactive iron and calcium.
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" check on the safety of Hanford’s operations, botanists each
“] 'é% more than 500 samples of vegetation, soil, and mud.
g:i’”th tﬂ\le simple aquatic plants called algae have the ability to build
ﬂ‘hngh" horus concentrations to 500,000 times the level present in
]hofunding water, no harmful effect of the Hanford operations
het;l found in Columbia River algae—or i_h plankt-f’n and f‘Sh.
Eiﬁl"nford has operated a Sma]? expel‘imen"c station in which a variety
cf}f;'“its and vegetables were irrigated with water drawn from the

umbiad below the reactor cooling outlets. The amount of radio-
{oll

sur

i hsorplion of Minerals by Plants

The AEC 13 also supporting a project of the Tennessee V. al]ney
\uthority for the study of the plant _and animal ecology' of the Whlte
' ;mk ILake watershed, a small area adjacent to the: Oak. Ridge National
1aboratory, where the lake receives some radiocactive wastes. By
aﬁmmdiographic and analytical means, the botanist working with
this project is making a study of the upta,l.(e and deg-ree of_' con-
cntration of fission product elements, especially strontium, in the
doreline plants.  This program is a part of the general study of the

;;.fe. management of wastes around Qak Ridge.

1bsorption of Minerals by Algae

Algae have a marked capacity to take up certain minerals frow
;e water in which they live and grow. Means might be develope
whereby algae would be used to extract radioactive material from
igmd wastes of atomic energy centers and isotope users. An in
restigator under AEC contract at the University of Texas is explor
inr this possibility.

Work to date has concentrated on determining what particula
yecles of algae are best adapted to growth in large quantities, car
et tolerate a radioactive environment, and can most easily be har
wsted and stored after they have done their job. Most work has
een done with Chlorella pyrencidosa, a common single-cell algue
Tie experiments have demonstrated that this species requires man
zmnese and iron to maintain normal growth, but it apparently doe
=t need borom, copper, cobalt, and molybdenum—other element

dat higher plants require in trace amounts.

- Work is getting under way at Texas to determine the ability of alga

$ “tako up and store strontium, yttrium, and cesium, and the heavie
tinerals such as wranium and plutonium, '

$ Y. . material appearing in the soils and crops has been insignificant.
ﬂﬂ.[\'
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)
Movement of Minerals in Soil

AEC sponsors research to clarify the ways in which fission Prod,..
and other minerals move through soils and into plants. The:{.;;
jects of study here are lons, electrically charged atoms, ajg C{Hb
binations of atoms into which chemical molecules break dowy u“zh-
conditions encountered in solutions, in soils, and in plant tissyeq i

Most mineral elements in thelr ionized state carry positive chy,,
In the soil, they adhere to particles of clay carrying negative charz K
A mineral ion travels through the soil by being transferred frqy, Of;b.
clay particle to another through an exchange reaction In whigj, L’ae‘]i

particle gives back a hydrogen ion to the preceding particle. Play

roots, too, produce hydrogen ions. When a mineral ion Tenches 4 -

clay particle in direct contact with a root, the root takes in the Mineyy)
and surrenders hydrogen in exchange for it.

Soil tests. To hold down the heavy expense of providing tanks f,,
all radioactive wastes, Hanford Works runs materials containing lgy
radioactivity into the soil in such a way that they do not reach the
supply of ground water. Continuing tests have shown that the s
at this location is remarkably efficient in binding fission produets
that they travel only small distances through the ground. Stydis
of soil and underground water conditions played a large part iy
selecting the Xdaho site for AEC’s Reactor Testing Station. Sj
monitoring is performed at all major atomic energy centers,

Studies of isotope movements in soils. To supplement the work at
AEC manufacturing and research centers, a group at North Carolina
State College is exploring ion movements in clay containing soil
minerals and tracer amounts of radioisotopes. They found that phos-
phorus movement speeded up when the water and phosphorus conteut
of the soil were raised.

A relatively high content of hydrated iron and aluminum—a condi-
tion encountered in many soils—markedly slowed down phospborus
movement., Even when an abnormally high concentration of phos-
phorus was tested in such a soil, the radioactive phosphorus tracer
material moved only 9.5 inches in 30 days, and its subsequent move-
ment was very slight. This inhibiting eflect was apparently connected
with the fact that minerals such as iron and aluminum form insoluble
complexes with phosphorus.

In contrast with the behavior of phosphorus, caleium moved more
rapidly when the water content of the soil was reduced. The reason
remains to be determined.
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. of isotope wastes. From the limited movement of phos-
ettt til& experimenters concluded that a small amo.un't of Sf)l]
r¥ © 1 to hold radicactive phosphorus wastes until 1ts rad.lo-
&5 - had died out to a safe level. As to disposal of radioactive
etV .oil, it has been suggested that first it can be converted to
sleinm mn ;bol"lﬂt'e or hydroxide, both of which are relatively n-
_gleium c‘:wnd‘ it can be added to a soil that already contained nearly
EI“blrﬁanradioa.c.ti‘?e calcium as it would hold.
5 ‘Ducgd?tion to continuing its work with phosphorus and ealcium,
Infﬂ 1 Carolina group plans Lo test other radioactive isotopes and
' ‘Ml roducts for their ionic mobility and waste-disposal properties:
il II:y 125, iron 53 and 59, mercury 203, nickel 59, selenium 75, silver
:;:éfzgontium 89 and 90, sulfur 35, and zine 63.

Brocaexmican ErFrers or Raprarion

-’1'0 pecount for retarded growth and other physical changes that

- gation and radioactive materials cause, scientists look for under-
e

cing chemical- chs.mges ip t}.le plant’s tissues. The bas%c (_:her-ni.cal
.Ject of radiation is that-- it disrupts complex molecules w1.thm hv-mg
~lis, blocking or distorting their functions, altering their chemical
-omposition, and sometimes killing the cells.? Experiments are con-
eted at AEC laboratories to gain clearer understanding of impor-
wnt biochemical alterations in irradiated plants.

pudiation and Growth Regulators

Since radiations inhibit plant growth, biochemists at Argonne made
gecial studies of the plant hormones called auwins, which control
growth throughout the plant. Auxins are complex organic com-
pounds, produced naturally in the apex buds of plants—that is, in a
meristematic region which experiments have shown to be especially
ensitive to radiation. The auxins amount to perhaps only one-mil-
ionth of the total mass of the plant, but have a profound effect on its
development. |

Argonne experimenters subjected kidney bean, cocklebur, and cab-
tage plants to X-rays and then analyzed their auxin content. Expo-

THadiation splits electrically neumtral molecules into postitive and negative fragments
“alied funs, which then combine anew into neutral materiais. In living cells, these recombi-
RUons do nat preduce the same materials that existed before the aplitting. A protein
=ulkecrle contatning 5,000 or more atoms of a halt-dozen elements linked together in a certain-
iy may, for example, become something very different after iomization. The specialized
fmetion of the original melecule is disturbed or destroyved, and sometimeg the chemically
*ambled contents poison the whole ecell,
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02 ATOMIC ENERGY AND PLANT STy,
sures to as low as 25 and 100 roentgens brought an immediay, e,
in auxins. and this effect increased as exposure was stepped o

Other evidence indicated that the decrease m?.‘-fht' Bot Tesulg Priy,,
rily from direct radiation damage to "r.he_ auXing ”“_‘lllfwf‘hfes‘ b
auxin dissolved in water proved fairly sensitive to radiation, but .
it was combined with other organic compounds, these materjy, "
sorbed mauy of the damaging ions and thus had thf} eﬁecl. of nm_]\,;h
the auxin content comparatively resistant to 1'ad111t.101:1. Sinee tl:::
proportion of non-auxin compounds 1i li'ving plantﬁs is very llig[;
this experiment indicated that direct auxin destruction alone conlg
not account for the sensitivity of plant growth to radiation, T
experimenters therefore adopted a working hypot.h.ems that the sy
of enzymes that enables the plant to produce anxins—not the g,
themselves—must be particularly sensitive to radiation.

In further tests, they found that plants exposed to small Moy

I
at)

b

I
step,
1Xins

of radiation recovered in a few days to normal auxin levels ayng

the immediate inhibition of growth that normally would have resulleq
conld be checked and reversed by applying synthetic aunxing t, the
erowing tip. There was no recovery of auxin Jevel after heavie,
exposures, and applications of synthetic auxin failed to prevent g,
stoppage of growth. This was further evidence that the injury wg
more deeply seated than direct destruction of the auxins,

Auwins and structural change. Other experiments demonstrate]
that damage to the auxin system caused other structural changes i
plants beside inhibiting growth. Growing tips of cocklebur plan
were exposed to small doses of X-rays while the rest of the plants wers
chielded in lead. After this treatment, the terminal bud stopped
crowing, and lower buds on the plant developed. Auxin spreads
out from the terminal bud of a growing plant and normally sup-
presses growth of all other buds, but when this top bud is cut off or
injured, the dormant buds begin to grow. This applies equally to
physical damage and radiation injury. When auxin was applied to
the growing tip immediately after irradiation, the terminal bud con-
tinued growing and other buds remained dormant.

Tocalizing the damage. TFinally, the fact that damage was localized
in the growing tips was confirmed by observing the difference of
behavior between the terminal bud and adjacent plant tissue. Plant
orowth takes place not only in the meristematic tip. where cells are
rapidly dividing, but also just below the tip, where cells alrea'\‘ly
produced become longer. Growth in this area of cellylar elongatios
is in direct proportion to the amount of auxin sent down from the
erminal bud. Despite the clogeness of this interrelationship, dired
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a . exposures up to 10,000 roentgens had no apparent eﬁ'(-ect on
rsdi“t']“}] the region of cellular elongation, whereas exposures 1n the
ot mlOU T teo the terminal buds stopped the elongation. The
:‘-?dﬁr of vestigators attributed this striking difference to the radia-
v Im]i;:ivitv Ef the enzyme that controls the production of auxin
. SP] =245 v

ML . :
1 Lfige g]‘OWlng tip.
, LHE =

i
yor Bioch emical Studies
fiar

=
© . tisa of the effects of radiation on various biochemical processes
. Srudies are under way. So far, none has been found which is so
: H]:}13tsa; the mechanism by which auxin is synthesized. Muany key
R’:“Ef]}swi;a] processes are little affected even by comparatively high
’"}blorer; to radiation. This 1s apparently true, for example, of
thesis, the vital process by which green material in leaves
nergy from light, builds carbon dioxide, water, and nutrients

tissue, and releases free oxygen into the air.
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Rapratroxn AxD PPraxt GENETICS

To broaden their understanding of radiation, SCiP:IltiStS study not
il its growth effects on plants but also its genetic eﬁ'ect:,s. Each
qwing cell contains thousands of specialized chemical units called
grnes, strung together into a smaller number of rod-like bodies called
tromosomes. This genetic apparatus serves two purposes:

21 It determines the physical inheritance of offspring. This is true

~ whether the offspring are whole plants or animals resulting from

sexual reproduction, or new body cells within existing organisms.

3 Each individual gene determines a particular characteristic of the
species,

il

§ 1 It acts as a basic regulator of procésses involved in life, growth,
i and health of each living thing. There is evidence, for example,
that the genes control enzyme activity, which in turn regulates

life processes. *

Kach of the multitude of genes normally reproduces faithfully from
geteration to generation except about one time in a million or less
vhen u chemical or physical change occurs which results in a changed
ndividual or mutation. High-energy radiation can step up this
rate of genetic mutation to 10, or 100 or more, in a million. Tt does
this by disturbing one or more genes, or by breaking chromosomes, or
by producing foreign chemical products from other components of
the cell that act as gene poisons,
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Using radiation, the geneticist can induce in a short period g Var,
of mutations that might appear normally only in thfa course qf r'e:.}
turies. For genetic studies, such increase In the varlety of dig,,
ctrains is an end in itself. Since valuable plants sometinieq r,,:f"
from mutations, radiation-induced changes also have practieal a‘_;;l:rj
A good example is hybrid corn now familiar to all.  There {5 5 gmb':
chance that a greater diversity of genes responsible for the h?bl,;:
vigor may be induced by radiation, thus giving thfz plant brl:ed:_l_
many more genes to work with. Such an eventuality might Ina}é‘.
it unnecessary to comb various parts of the world for specifie fIEh{-:
of disease resistance or drought resistance. A good example of i
type of search is the Hope Wheat which got its diseuse resiseyy .,
from Yaroslav Immer, a variety of Russian wheat. Radiatiop may
ultimately provide a useful shortcut for these protracted searche

Scope of the Work

AEC conducts genetics research with vartous kinds of organjgy,
at Argonne, Brookhaven, and Oak Ridge, and contributes to t},
support of 35 genetics projects in universities. In the sub-field of
plant genetics, AEC sponsors studies with molds and other fung;,
such genetically interesting plants as trillium and spiderwort, ang,
among crop plants, corn and peanuts. This work 1s designed pri.
marily to determine how radiation causes genetic changes, how the
amount and rate of radiation affects the number and kind of muta.
tions, and how genetic changes in a plant affect both its own develop.
ment and its offspring.

It is not within the scope of this report to discuss AEC research
in fundamental plant genetics nor its application in the AEC pro-
gram. Rather, this report mentions only that work where geneties
work has been specifically applied to crop research.

In addition to work directly sponsored by AEC, numerous genetic
experiments in the country use radioisotopes. Germ cells and tissues
of many plants, animals, and micro-organisms are exposed in re-
search to X-rays, neutrons, and other radiation.

Hybrid Corn Experiments

In a fundamental study of radiation genetics, Brookhaven Na-
tional Laboratory is growing genetic stocks of corn in various radiv
tion intensities in its gamma ray field (see p. 78). Exact calculatior:
of exposures were made during the 2-week period when male sex cell:
in the pollen grains were maturing—that is, when radiation was Jikel:
to have the greatest genetic effects.
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fYE ) ) . ..
-~ general rule, mutations increaxse with radiation dosage, but
. [l = :

As B O examination of kernels from mature ears produced in
0

ST ot disclosed these variations:

£

el
i receiving less than 5 roentgens a day during their entire
. produced kernels that showed no more detectable mutations
%lfe ﬁiq vear than those which occurred spontaneously in corn
I tivi‘né no radiation. Genetic studies with animals have indi-
zisd, however, that a E'.adiﬂtion dose below this level.may increase
the mutation rate. With corn 1t }_1as not bfzen posmblg so far to
Jesignate exact ly the level belovf* Wlll- ch there is no mutation because
(here 18 considerable fluctuation in the controls. Pollen was
gffected atb around 2.5 » per day.

13 plants

yfutations increased approximately in direct proportion to amounts
of radiation between 5 and about 55 roentgen a day. From 55 roent-

pupward, this increase was accelerated. Plotted on graph paper,
the data resulted in approximately straight lines that sloped gently
from 5 to 55 roentgen, then suddenly became steeper straight lines.
The project leader concluded that the heavier radiation exposures
pad pyramiding effects—that a given amount of ionization at the
higher dosages caused a larger amount of genetic change.

[
]
I

Not all the genes responded equalily to the radiation. The r gene,
for example, which controls the production of red pigment In
kernels of corn spontaneously mutates at a relatively high rate;
but it showed less percentage increase with increasing radiation
than did three other genes whose spontaneous mutation rates are
jower. This indicated that radiation may affect some particular
genes more than others, and that this pattern of radiation effects
differs from the patterns caused by heat, chemicals, and other
mutation-inducing agents. There is some suggestion, moreover,
that radiation-induced mutations are not only more numerous but
also may be qualitatively different from spontaneous mutations,

size of sample.  Some 300,000 kernels of corn were studied in the 1950
tmokhaven genetics work. Large numbers are required to yield
mough mutations to have statistical significance without excessive
mrging of error. For example, only about 1.5 percent of kernels
reeiving 100 roentgens a day—a heavy exposure—showed mutations
= the » gene.

A practical objective. In addition to producing fundamental knewl-
#igeabout the eflects of radiation, the Brookhaven investigators hoped
@ speed the incorporation into hybrid corn of a genetic mutation

- #hieh results in a hybrid shorter plant with a higher proportion of
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grain to stalk. This desirable mutation appeared spontaneouy, .
in a sweet corn line and has been incorporated into severq) ilnli fs,
strains of field corn. To test the possibility that radiation cunlr-wi
celerate the breeding of thix trait, a type of tall mbred com i i"l.d""
orown in the Brookhaven g field and s pollen nsed g f{”'t:;ll']‘l::
short corn plants grown without radiation exposure. e
The chance that such cross-breeding will succeed increases Wit
amount of radiation and the number of kernels involved iy g, e“‘
periment. Both factors serve to improve the odds—vwhich aye ’mtu’ :
ally very low—that at least a few of the mature sceds will carry {;'
desired array of characteristics. Selective breeding of the B!_W:*
haven stock for several generations of corn plants will he 1‘9-fluin.i
to determine whether the objective is achieved. !

(Other planf species. Apart from its principal work with corn, Brogk.
haven grew tobacco and other plants in its radiation field ang sen
the harvested seed to cooperating scientists for studies of enetic
effects. They have also tried to grow millet and cotton for plg,
breeders in the South, but these crops were not adaptable to noythey,
conditions.

Study With Irradiated Peanuts

A large-scale study of mutations in irradiated peanuts is under
way at North Carolina State College with financial assistance frop,
AEC. 1In addition to its fundamental significance, this project i
designed to determine whether radiation can produce a new siryin
which will resist leaf spot disease that causes substantial Josses in
peanut crops. |

First year’s vesults. In 1949, seeds from a pure strain of peanuts
were exposed to 10,000 to 18,500 roentgen of X-rays in the Biologs
Laboratory at Oak Ridge. The original planting of these seeds in
North Carolina produced 60,000 seedlings, many of which showed
direct radiation injury and abnormalities. Many plants showed
partial variations from type, and three seedlings—all of them sterile—
Lore all the marks of another recognized variety of peanut.

The original seed was a “Virginia” type that produces ifs have
in an upright buncly, but the irradiated seeds produced some prostrate
Virginias, some upright “Valenclas,” and a number of forms never
seen before. One Valencia-type plant bore a single pod; all the ret
of this type were sterile, : .

One clearly defined class had thick and short stems; another had
<lender stems and short leaves. In an occasional plant, some st
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vergrown and others were stunted. One of the most frequent
Sl =g

0 -
W duced conditions was stunted development of roots.

'rgdiﬂtioll
i c.qondd yEU" A second }.)1a11‘ti11g, ip 1930, indud'ed seed from all .i_n—

s ging mutants observed in 1949, together with a representative
ot Je of the entire 1919 seed crop.  The 1950 work produced a half-
0P ) seedlings ywhich were searched for blight-resisiant mutants.
E ?ﬂlulogccurrencc of this mutation,” said the director of the research
Pﬂ?‘sorfh Carolina, “while possible, may be extremely rare. Thus
: ;",‘, plant in the large area planted must be closely observed several
.8 e during the year.”

O

. pivd year.  In 1951, mutants isolated as _individual plants 1n 1950
;;ere tested by planting their seed in rows 1n a -t-wel'\t}-'-ﬁve acre fie_*.‘ld.
-\.cculnulation of data ifrom this la[_'ge-:qcale project is curre-ntly bel}lg
ompleted, and analysis and 1'.1ubhca.t1011' of .the results will require
' ;ﬁdthef year or more. Drawing scientific judgments from such a

';-.__anai-'involves statistical analysis of many thousands of individual

2 gpeervations.
: “Wwhile the North Carolina project will yield additional knowledge
. radiation and genetics, it may or may not achieve the immediate
pactical goal. It 1s not certain, for example, that peanuts are in-
wrently capable of resisting leaf spot. Radiation can accelerate the
acurrence of mutants but it cannot produce traits for which there is
! qof already a genetic potential in the species.

Yufations in Fungi

Ohio Agricultural Experiment Station, under contract with AEC,
* witured a parasitic leaf blight fungus in a nutrient containing radio-
‘sctive phosphorus, removed the spores, and used them to infect corn
_plants. The parasite multiplied at about the normal rate; apparently
the radiation had not succeeded in introducing any trait into the
~penes of the fungus that would diminish its virulence.

When corn plants—instead of the fungus—were grown in a radio-
ative nutrient, those subjected to the highest concentrations of radio-
wlivity became the most heavily infested with corn smut. It ap-
peared that the smut was more resistant than the corn plants to
rdiation. Spores from fungi grown on these corn plants, however,

_tdowed 2 marked decline in ubility to germinate, and continued
- sudies are under way to see whether this is a means of developing
b sni-resistant plants.

el

Ef*ric ot Minnesota. An AEC-supported group at University of
Yinnesota cultured the fungus that causes corn smut on a nutrient

|
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Ney
containing uranium nitrate. Though the level of radiation Useq 1
this chemical was little above the “background” rate that exig, . ra,
where from cosmic rays and other natural causes, the frequey,, ‘f".“-
mutations increased. Traits emerging in the progeny after“: ot
treatment were unfavorable to survival of this fungus, ang the o
strains showed less than normal virulence in their actioy |, e
corn plants.

No immediate application of the less virulent corn smut is iy, Si]
but the ability to induce mutations in fungi by weakly radioa(fil_!'
nutrients opened up other promising possibilities. Co.mmerc‘ia]T
valuable mutations were produced at Minnesota by culturing 4 & l}
brown mushrooms in yranium nitrate. Some of the radiati(,n_indu;&:
mutants had white caps, which are more marketable, and othey Strainr
grew more rapidly and fruited earlier. : )

The Minnesota group also 1s exploring the possibility of indueip,,
useful mutations in micro-organisms that produce antibiotieg and
other valuable products. Enhanced penicillin production, for g
ample, was obtained some years ago at the Carnegie Institutigy of
Washington by isolating a more productive strain of Penicilljyy,
obtained by radiation.

Bilini Corn

Several generations of corn have been grown by California Instityte
of Technology and Cornell University from seed exposed to neutrons
and gamma rays in the Bikini atomic bomb tests of 1946. A check
lot of seed was given a heavy dose of X-rays. Genetic disturbanees
were noticeable in the first crop of plants from both the X-rayed
and bomb-exposed seed. Some seed failed to sprout. Most of the
seed produced living plants but many of them were stunted and
had yellow-streaked leaves caused by lack of chlorophyll, the green
substance that enables plants to carry on photosynthesis.

Microscopic examinations of seed produced by these plants disclosed
a high frequency of broken chromosomes, Genetic damage was evi-
dent in both the X-rayed and bomb-exposed stock, but chromosome
breaks at the particular spot where the gene controlling the develop-
ment of chlorophyll is located were nearly twice as frequent in the
bombed stock.

When 2 second generation of 12,000 plants was grown from the
Bikini stock, however, only three plants had the yellow stripes. The
chlorophyll deficiency plants, common in the first generation, were
not able to reproduce. Thus, the irradiated stock had largely elim-
inated the damaged genes by selective breeding. For the most part
the damaged plants had either failed to produce fertile seed or te
grow at all,
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% et (renetic Studies
ARt
-& vk Rjd(re and Brookhaven National Laboratories and many uni-
.- te” sre sludying the spiderwort 7radescantia, a plant with large
ratles & R . ‘ a
it er ocomes that make it a favored subject for studies of chromosome
Pl

age. 1n one series of experiments, spiderwort tissue was sub-
pred a fo various concentrations of oxygen and then irradiated. The
2

}e‘i ant of chromosome damage was proportional to the oxygen
am

‘:'Onm'nstl.ﬁnding confirmed similar results obtained from experiments
,rghlmice, It suggests, first, that the gene-chromosome system in
'_ ,:1.10 cells is especially sensitive to radiation, and, second, that the
'f:;:e:;we of oxvgen somehow favors ionization, which results in chem-

' al changes within the cell.
Ji¥)

cenetics of bacteria. AEC-sponsored work in the genetics of bac-
ria is under way in several laboratories such as Brookhaven and Qak
i}idge National Laboratories, Amherst College, Cornell University,
California Institute of Technology, and the University of Wisconsin.

cenetics in life chemdstry. Studies are being made at California
qustitute of Technology on the tropical bread mold, ¥eurospora, which
wproduces rapidly and otherwise lends itself to genetic study. One
-ason for studying this mold is that it yields rich information on the
seraction between genes and enzymes, In the past few years a work-
ing hypothesis has been used that the genes in living cells control the
enzvmes which in turn regulate all processes necessary to the develop-
sent and welfare of the organism. In this light, the growth-inhibit-
ing effects of radiation traced in the earlier discussions here may be
sitributed in substantial measure to underlying genetic disturbances.

W’m%m*miw”w”"”%?wf’

Plant Research With Isotopes

R A

While the changes that radiation causes in living matter are of
meat scientific interest, atomic energy plays another more important
rle in biological research. In this role, atomic energy is used not to
ause changes but to probe into the nature of more or less normally
tnctioning life processes. The tools for this probing are isotopes or
“agged atoms,” which are a major AEC product.
- Several isotopes of an element, varying from each other in atomic

=ight but not in chiemical properties, may exist in nature or can be
Poduced in a nuclear reactor. Many isotopes are radioactive but some
e not, varying only by a difference in weight. For instance, of the
“ement hydrogen there are three isotopes—hydrogen 1, which com-
#sesnearly all the hydrogen found in nature hydrogen 2, deuterium ;

RTTFTEINY
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and hydrogen 3, tritiwin. Deuterium is a naturally occuriiy, §
radioactive isotope which when combined with oxvgen formg \ih;jzf
known as heavy water. The tritium isofope 1s even heavig, ,, "
denterium and in addition it is radioactive. It also oceurs §), “‘dtl:‘:;:
but in nunute traces. When trithimg combines witlh oxygen, , 4. e
active and even heavier water than deuterinm water 1s formeg,

Plants use radioactive isotopes in substantially the same wy, e,
they use normal forms of these elements, but the radioactive iSl(I)L(: ld
throw off radiations that can be traced wherever they go in the 1-,1“';:
and through all chemical combinations. ‘

Radioactive isotopes of some elements lose their radiation sq rapidi,
that they cannot he used in biological experiments. Stable (nonradi;;
active) isotopes often serve as tracers in these cases. An exampl, ;.
nitrogen for which no usable radioactive isutope exists. A mixtyp, UE
nitrates in which a small amount of a heavy stable 1sotope of Ditrogen
has been included is used by plants in the normal manner, and the Jjg,
processes into which the nitrates enter can be traced by INeAsuring the
heavy-nitrogen content of the various tissues.

Research with radioisotopes is making it possible to understary
many hitherto obscure things about life processes—to trace the mgy,.
ment of fertilizers through soil and into plants, for example, ang
delineate the steps in the complex process of photosynthesis by whigy
plants use the sun's energy to build up the plant tissues that animal
and men depend upon for food. DBecause of the special ability ¢,
chart their course through living organisms and intact objects, iso.
topes have been called the most important scientific tool developed
since the microscope. :

The existence of isotopes was known and they had been isolated in
minute amounts years before the AEC existed. Radioisotopes be-
came available in quantity and some new ones produced with the,
building of an atomic energy industry with its nuclear reactors and
electromagnetic isotope separators. General distribution of radie-
isotopes was inaugurated by the Manhattan Engineer District
August 1946 and has steadily increased under AEC. Low prices
and extensive and rapidly expanding use of radioisotopes in research
is a development of the last 5 years.

More than 700 research institutions in the United States, and 23
in 31 other countries, are using AEC radioisotopes. Since August
1946, more than 22,000 lots have been shipped in the U. S, of which
957 shipments went. for research in plant life by 81 institutions in 4l
states, Hawail, and Puerto Rico. Virtually all the 49 plant-life
studies performed under AEC research contracts depend on isotopes
for their accomplishment.
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\kcp WITH ISOTOPES
aE :
#ES . .
ErricieNT UsE or FERTILIZERS

uoh fertilizers that depended on radioactivity for t..he.ir action
L‘IEBIBSS (see page 52}, radioactive tracel's are Showmg Liow
: -l fertilizers can be used more efficiently and economically.
gm"el.ltlm garmers spend 730 million dollars a year for comimercial
. .».rlu'-ﬁf} Rotbpes research already has found ways to get greater
f“ruhzeﬁ'cmp vields from this money. It has been suggested by a
; iéu]t‘ﬁra] selentist that research with radioactive phos-
e " has yielded more new knowledge of phosphate fertilizers in
hort™ fmlrwve.ars than had been gained in many years of other studies.
iherlafiti 1-ece‘11t years, the effects of fertilizers could be determined
Ll,n }Iw comparative measurements of growth, bulk, and yie.ld_ of
w}}‘j‘z;'d crops.  With isotopes, it became possible for the first time
f?r{flt].m.l other highly meaningful data—whether, for example, the
¥ i Lorus content in mature plants actually came from fertilizer
th;i drawn from phosphates naturally present in the soil. Isotopes
:;:11;1:3 scientists to trace nutrients through soil; into roots, and thence
(hrongh plants, to measure t.he_ extent zgzd speed of their movement;
o determine at what stage in its growing ‘cj.fc]e the plant needs fer-
iizer most; to know where and how fertilizer should be placed to
.ive the plants the maxiyaum benefit; to establish what kinds of fer-
chigers work best in the country’s varied soils; and to answer other
.ractical questions about the techniques of fertilizer use.

1 1tls

vt

it

. .HS
ol
: M 1g ﬂgr

r5DA-AEC Project

In 1946, when radioisotopes first became available in quantity, the
Agriculture Department’s Bureau of Plant Industry, Soils, and Agri-
altural Engineering, the country’s center of fertilizer research, began
working with phosphate fertilizer in which tracer amounts of radio-
phosphorus were mixed. In 1947 and 1948 the work was extended
iw melude mvestigations at four cooperating State agricultural ex-
rerimental stations. These limited tests showed the value of radio-
aitopes In fertilizer research, They also revealed & strong need for
more fundamental work to evaluate the uses of radioisotopes in agri-
wltural research, and for improved methods and facilities to prepare
sotope-tagged fertilizers of standard strength, mix, and quality.

InJunuary 1949, AEC entered into a contract with the Department
of Agriculture to support research and development necessary for
the safe and extensive use of radioisotopes in agricultural science.
This is a cooperative agreement under which AEC supports basic
biases of the program, including facilities for producing different
gged fertilizers. TUSDA cooperates with State agricultural ex-
rimental stations in conducting actual field experiments. Tinder
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the arrangement, any general applications of procedures de\-‘ﬁlﬂbl. _
research on solving national and regional agricultural probley, o
be supported by USDA’s own funds. I

Since the experiment stations in the individual States lackeq Fau:
ties for incorporating tracer isotopes in ordinary fertilizers , ',:}!_I"‘f.:
central mixing plant was built at the USDA experiment Stati;;;'d“
Beltsville, Md. This USDA-operated plant and the associateq ]ul_m:"
tories at Beltsville serve as an isotopes training center for fel‘til‘l:‘
scientists from the participating states. T

The Beltsville plant represents a capital investment of §975 g .
AEC funds. AEC pays only a part of the project’s operating: coct;
all other expenses are borne by USDA and the cooperating SI:n‘
experiment stations. Through this joint sponsorship, AEC fulﬁ};
its responsibility for fostering the application of atomic energy i:
one of the country’s most important industries, and USDA wag l;rlblé
to apply isotope techniques to agricultural research sooner than woy ;
otherwise have been possible.

In 1950, test lots of isotope-tagged phosphate materials for resepyg,
on soils, fertilizers, and plant nutrition were shipped from Beltsyiy,
to 22 State experiment stations for 67 different studies. In the 193
growing season, 29 experiment stations conducted 114 such studie,
(See Appendix 12 for list.) The 1951 tests covered the whole rang,
of commercial pliosphate fertilizers—normal phosphates, concentrate]
and ammoniated superphosphates, and various combinations of ¢a}.
cium and phosphates.

Results With Particular Crops

The experiments have shown that crops differ widely in their abili-
ties to use natural phosphorus from the soil and phosphorus from
commercial fertilizers. Tests have been made with some 25 crop
plants. For any crop, the beneficial effect depends greatly on what
form of phosphate is used, when it is applied, and where in relation
to the seeds (see diagram, p, 103).

Corn. Corn plants take up phosphorus from the applied phosphate
fertilizer during their first stages of growth. As the plants grow
older, the roots reach deeper and draw most of their phosphorus from
deposits already in the soil. In mormal crop rotation, it may prove
beneficial to apply phosphate to the crop planted before the corn.
thus benefiting the earlier crop and the corn crop as well.

Fertilizer placement also affects the rate of phosphorus uptake.
Placing the fertilizer at seed depth in bands on either side of the cors
seed row gave the best results.
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pARLS

L : sults show that the applied fertilizer
i .. With potatoes, the results show that the applied Ie

g sttt in source of phosphorus throughout the growing season.
i

. ghould therefore be Leavily fertilized each season.
atots

H tests with the USDA-AEC fertilizers produced findings of

Some i .
’;;nm. less local usefulness; others resulted in more general appli-
mith

‘;;Il ons.

P32 -STUDY ROLE OF PHOSPHATE FERTILIZER

QROWING  BARLEY PLANT

ADIOCHEMICAL ANALYSIS

z
o § ANT& SOIL DISCLOSES:
' A-EXTENT OF ROOT
FEEDING 7ONE
B RELATIVE AVAILABILITY
OF SOIL AND
FERTILIZER PHOSPHORLS

ADD Na HPTO, IN KNOWN PROPORTION
TO PHOSPHATE FERTILIZER

PHOSPHATE FERTLIZER

301

SPERIMENTAL RESULTS SHOW PHOSPHORUS FIXATION BY
O & UPTAKE BY PLANT & EFFICIENCY OF FERTILIZING METHODS

[tilization of radiocactive phosphorus 32 in fertilizer research,

Freeey

sorus to their truck crops as harvested crops take out, leaving a
aild-up in phosphorus fertility, Experiments with radiation-tagged
“fnilizers in the region’s State experiment stations showed that the
3 ild-up is particular]y large in fields producing truck erops and pota-
% ws, Similar experiments were run by broadcasting radioactive

3 ortheast. New Iingland farmers apply 3.5 times as much phos-

perphosphate on the surface of pastures. It was found that the

;:-b.osphate fertilizer was adequately taken up through the leaves and
nm0is. Thus, the old pastures in (his area can be rejuvenated by broad-
-~ asting phosphate without plowing them up. Asa result, the North-
Sstern Soil Research Committee recommended that if limited by
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fertilizer supply one could cut the fertilization of truck crop ¢,
30 percent and apply the savings to improvement of pastures o

_ e
fields. ha,

Novth Carcling. Experimentsin the South with radionctive Ty iy
lave developed procedures for studying the distribution of 1'003;"3:1 )
the soil without digging up the plant. For cotton, corn, tub‘j »
peanut, and grape plants these studies are giving lmportang e
roation as to the best place to apply phosphate fertilizers. Tjg X‘J;t.lﬁ-
Carolina State Experiment Station found that cofton begap Usig,
phosphorus out of a band 3 inches from the seed row 15 dayg aft:i
planting, from a 9-inch band at 60 days, and from an 18-inch bang u:
75 days. Cornalso drew {rom a 3-inch band after 15 days but Teache
the more distant bands much earlier than cotton because of (g Hiore
extensive lateral roots.

An experimenter at North Carolina State College demODStruted
that phosphate applied to the surface of bare ground does not pey,.
trate deeply enough to be worth much during the current sepg,
especially to a crop with a short growing season like fobacco, TU_‘
bacco, unlike pasture grasses previously cited, cannot use phosphate
fertilizers put on the surface during the growing season. As a yesy)s
the fertilizer industry eliminated the phosphorus content from i,
nitrogen-potassium-phosphorus mixture previously used for top
dressing the soil. This saved North Carolina farmers an estimagy(
4,300 tons of superphosphate a year and saved the Nation an equq)
amount of sulfur. a eritical commeodity used in manufacturing
superphosphate,

dety,

Michigan. In well-drained Brookston clay loam manured and planted
to oats, the Michigan station tested growing plants by radioactive
assay and found that ammonium phosphate and ammoniated super-
phosphate were the best phosphorus carriers. Next came ordinary
superphosphate and dicaleinm phosphate, and finally calcium meta-
phosplate and alpha tricalcium phosphate.

Ohio. In tests on Wooster silt loam, the Ohio Experiment Station
compared the ability of superphosphate and calcium metaphosphate
to provide phosphorus to eorn plants when the calcium was supplied
by lime and the nitrogen by manure. Superphosphate supplied more
phospliorus to young plants but by the end of the season corn fer-
tilized with metaphosphate caught up. Radioactive analysis of the
plants showed that manuring did not influence ihe plants’ uptake of
phosphorus, but limed and manured plots averaged 6 to 25 hushels
an acre higher than plots given only phosphate treatiment.
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Using sugar beetz, alfalfa, wheat, barley, and potatoes,
-..fm‘u({”' TR '
! enters

) with radioactive fertilizers have found that nonwaier
aper? rms of phosphate fertilizers such as dicaleium phosphate
__“]1;1:19 f(; iriealciumphiosphate were not satisfactory phosphate fer-
! quf‘-i cﬁ]caretms soils of this area. These experimenis have an
Uﬁzeri: béaringx on the tyvpe of phosphate fertilizers that arve
nm;d in the western T. S. :

!‘mduc ado investigators have also studied the ability of the erops to

Cq}vmt‘;r soluble l'iquid phosphoric acid (Iabeled with radioactive
N j‘ ?10;‘115) when placed 1n the irrigation water as compared to the
D;]ﬁl practice of adding dry material such as superphosphates.
Jts indicate that both methods of applyving phosphate to the
equally satisfactory and thus we have a new method of

phosphate fertilizer.

i
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1
;!ll
§ ool
‘Thf-" resll
of] &€
sppl¥ing

'ggco?zsi'rz, In a test to determine the most efficient placement of
jertilizer; cO7v was planted 1n Miami silt Joam and supe.rp]'losphate was
jrilled into the soil at depths of 2, 3.5, and 5 inches, in bands on one
e of some rows and both sides of others. Leaves from the plants
ore assaved for radioactive phosphorus at five different stages of
qowtl.  The Wisconsin Experiment Station found that double band-
e was more efficient than use of the same amount of phosphate 1n a
snde band, particularly when it was drilled to the greater depths,

jore.  With supplemental financing by the fertilizer industry, the
lowa station tested four types of phosphatic materials on oats planted
m four different soils native to the State. Phosphorus uptakes and
harvests varied among the four fertilizers from soil to soil, yielding
data useful in specific localities but showing no over-all superiority
xany one of the four materials. \

Iudigna. Growing tests at Purdue University showed that large ap-
plications of nitrogen and potassium doubled the uptake of phosphorus
by corn plants.

Treas. In tests with beans planted in Houston black clay, the Texas
Besearch Foundation reported that dicalcium and tricalcium phos-
thates, which have given good results in eastern soils, were “yirtually
weless” in the naturally alkaline Houston tvpe,

PRRPPRPELYFEYIFRE 1 U122 T FETPTRTICTY ST

Eentucky. Isotope investigators Liave been studving the problems of
winter killing of alfalfa and leguminous plants. By applying radio-
- stive fertilizer during the winter season they have found that there
- Beonsiderable uptake of phosphate fertilizer during this time. It is

- possible that winter killing can be substantially reduced by winter
f{ert-ilizing.
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Other Major Plant Nutrienls

Because of the key importance of phosphorus in the Natjq,:.
cultural economy and the ready availability of usable pyq R
phosphorus, the USDA-AEC project and its cooperating Mstity: i
concentrated on phosphate fertilizers in the first 2 years of work ””f_l:.‘e
{ure work will include other major plant nutrients, such gq eaici o
nitrogen, and potassinm. i

Tracer research with these elements lias been retarded fg lack
isotope materials. Previously available radioactive isotopeg of r{f
cium have lost their radiation so rapidly that they could not, e trac.m:
thronghout a growing season, but AEC now produces a calciypy isﬂu{pﬁﬂ
that maintains half its radioactivity after 152 days. The Sho“;'*
lived material has been used for some time in USDA gty dies 'r;
calcium movement in soil, and the new isotope was used by Norf;.
Carolina State College and other institutions in 1951 to ﬁud'i
calcium utilization by tobacco. !

Caleium is also of an immediate value to the crops when calojyy,
phosphate fertilizers are applied, though the phosphorus ig geni
erally the more limiting mineral for growth. Calcium is especialiy
valuable for the acid tobacco soils of the East which have depleteq
calcium supplies. Therefore, Iabeled caleium fertilizers have recenl,
been used to determine the value of the calcium in commercial feyt;.
lizers. In addition, because of waste disposal, the AEC is interesteq
in the movement of calcium in soils. This is followed when the ragiq.
active caleium fertilizers are applied.

-

. i
1940, ,

Independent Fertilizer Studies

In addition to the foregoing fertilizer tests which receive assistance
through the USDA-AEC project, AEC has sold isotopes for fertilizer
research to universities, State experiment stations, sclentific founda-
tions, and an oil company.

The University of Tennessee Agricultural Experiment Station,
using the facilities provided by the UT-AEC agricultural research
program, has employed long-lived radioactive calcium to study the
behavior, fate, and availability of this element in calcium carbonate
and re-fused Wilson Dam slag when added to soil. Preliminary
results with two types of soil suggest that the calcium from even
the more soluble sources may not be completely exchanged with the
available soil calcium after a year’s time. The crops themselves
determined to a large extent the rate at which caleium in the fer-
tilizer became available for use. It was possible to distinguish be-
tween the amount of native soil calcium and that of added fertilizer
caleium which was being removed by the rainwater and the crops
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BIroLOGICAL SOTURCES OF PLANT NUTRIENTS

yside from minerals applied in c_hemical fertilizers, pl:mt§ recelve

7~ pment from organic matter in the soil. AEC 'cont.mbut-es to
S dies of such biological fertilizers. The University of Arizona
e 5{;1‘_.'“1{7 the supply of phosphorus from the residues of previous
3 Sh:{;;ndgfrom- algae carried to the soil in irrigation water. The
rmﬂ:grsit-y of Wiscousin is applying isotope tracer techmiques to
['Tinlo n fixation by soil bacteria.
ul%f:e other university research groups have purchased isotopes
from AEC for studies of biological plant foods. In this field of re-
cearch Cornell University has done a great deal j{:c.»ward an under-
qanding of the efficiency of barnyard manure {ertilizers.

Phosphoris from Crop Residues

One Arizona study is designed to determine the conditions under
“ ghich plants obtain maximum phosphorus contribution from the roots,

jowed-under plants, or other residues of previous crops. The de-
composition of these residues into forms that new plants can use
gepends on the activity of microbes, which are sensitive to chemical
conditions in the soil.

The investigators tagged barley plants with radioactive tracers by

mowing them in pots containing radioactive phosphorus.” The plants

were harvested and separated into their principal parts, such as hay,

draw, grain, and hulls, which were used as manures in pots of several

Arizona soils, Rye grass was grown in these pots under variable
concentrations of carbon and nitrogen. The efficiency of the various
wils and treatments in making phosphorus from residues available
to new plants was determined by measuring the yields, phosphorus
content, and radioactivity of the rye grass, and by comparing them
vith control results obtained by fertilizing with phosphoric acid.

Eesults. Some of the findings were:

¢} Rye grass obtained maximum phosphorus from the straw of barley

harvested at a stage of medium maturity. It might have been ex-
pected that grain or flour, the part of the barley richest in phos-
phorus, would have provided the most efficient fertilizer, but these
materials ranked below medium-mature straw, young hay, mature
chaff and awns, and mature straw. The phosphorus in the grain
was evidently in a form that was not readily released as a plant
mutrient. The ecause is being sought,

b} In medium-mature barley plants, the concentration of phosphorus
was higher in the tops than in the roots, but in mature plants the
tops and roots equalized.
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«} Doubling the amount of applied phosphorus, either as harfe, "
dues or as inorganic fertilizer in the control tests, greatly ingp,, .
, . . ) sl
the phosphorus content of the rye grass but rarely doubleq j; |

d) The uptake of phosphorus from barley residnes was less ip vi,.
and comparatively rich soils than in over-cropped and phosp, m::j‘
poor soils.

¢) For optimum activity of the microbes that break down the residyy,
and best delivery of phosphorus to the next crop, there is 5 Cl‘itip-:l
ratio of carbon and phosphorus in the soil, which in turp g i-;}
fluenced by the nitrogen content—all of which can be regulal_(.{i
by supplemental treatments of the soil.

This study is directly aimed to yield fundamental knowledge py; i
has foreseeable applications. It points, for example, toward ap
swer to the question of how long to let “green manure” crops roy
before plowing them under, and what supplements should they ,
added to the soil

Algae as o Fertilizer

Arizona investigators are also studying the fact that algae Zrowing
on irrigated land in that area may add as much as 6 tons of organic
matter to an acre of soil in a year, and that these Jow-order plants are
rich in phosphorus. The problem was to measure the availabﬂity of

- this potential nutrient source to crops.

To prepare tracer material, green algae were incubated in a solution
containing radioactive phosphorus. The algae were introduced into
samples of three Arizona soils, and parallel control samples were
prepared by treating them with phosphoric acid tagged with radio-
active phosphorus. Barley seedlings then were grown for 16 days
in each soil specimen under various controlled concentrations of
phosphorus, carbon, and nitrogen. The phosphorus content of the
dead algae appeared to be as available to barley seedlings as the
phosphorus from water-soluble phosphoric acid. Measured by weight
of the harvested seedlings, there was no significant difference between
plants fed from the organic and the inorganie phosphorus source.

Current work on this study is aimed to determine what ratio of
carbon to phosphorus in the soil most favors the decomposition of
algae into an available plant nutrient and how the nitrogen content
of the =o0il influences plants’ consumption of phosphorus from aleae,

Nitrogen-Fiving Bacteria

A group at the University of Wisconsin is exploring the long:
known but imperfectly understood processes by which certain micre-
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pERE

: fif e G S P "Thai
e convert free gaseous nitrogen into “fixed” nitrogen. This
p1s1=
l]llgﬂ

~ of nitrogen fixation is performed by bacteria dwelling in
roces® u the roots of peas, beans, alfalfa, and other legumes, and
r""dui?: 0 tain free Jiving species of bacteria i arable soils.

- Ce‘: :)11 lesuminous roots build up the nitrate content of the
B{"Cteﬁl‘;rfiSh futare generations of growing plants—sometimes add-
i igi;ip ounds of nitrogen per acre from a single {.l_lfalfgf crop. Tl‘_?
i fixed by the free-living bacteria in the soil is not immediately
“i“inge]ll £O pl:):nts. The practical objective of the Wisconsin work
:ﬂ-mlﬁli; rr;eans of increasing the amount of nitrogen in the soil avail-
ﬁ‘;g t:) ponleguminous plants—especially wheat, which needs large
* sunte of this element. - |

mf‘-’n «oientists believe the chances of accomplishing this feat would

Kol

o 1proved if they knew more about the relationships between the
> 1;;1-'13_ and the plant in the root nodule process. Studies of nitrogen
?thion Lave been handicapped by the fact that 1t ceases as soon as
she nodules are removed from legume roots for any type of Investiga-
jon. In 8 search .for the fs}ct.or.- th.at stops the'.se life processes, t_he
ix'jsconsin group tried to mainfain life by applying various remedies
. cut-off nodules.

.‘C}H

Jleavy mitrogen isotope. 'To determine the efficacy of these. treat-
pents, the Wisconsin investi gators exposed excised nodules te nitrogen
na¢ containing a measured fraction of isotopic nitrogen. Since no
;adioactive isotope of nitrogen maintains its radioactivity long enough
for such work, a stable isotope, about T percent heavier than ordinary
uitrogen, was used. 1f analysis of the nodule material in a mass
spectrometer showed a miore-than-normal proportion of heavy atoms,
his would be evidence that the experimenters had succeeded in main-

winine fixation of nitrogen in the cut-off nodules.?

Leslis. Very recently these investigators have achieved the long-
sght goal—fixation of nitrogen by cut-off root nodules. Nodules
wparated from soybean plants have been handled so as to consistently
fix heavy nitrogen sufliciently to be detected in the soluble portion
of the nodules. Preliminary studies with the separated nodules have
mdicated that the rate of nitrogen fixation drops off very rapidiy,
=hich in the past has made it difficult to detect.

Only two species of free-living nitrogen-fixing bacteria had been
feand in 65 years of previous work: dzotobacter and Clostridum.

The Wisconsin group has worked on four new ones: Rhodospirillum,

—————————

_""The materixl used was nitrogen 15, AEC mannfactures many different isotopes bul
_-\ 13 wag supplied fur this experiment by Eastman Kodak Co.  The mass spectrometer, used
@ determining the abundance of various isotopes in o material under test, is aun fnstrument
% Which heavier and lighter materials are separated hy the differentiul action of an electro-
Taguelie field on them.
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Rhodopseudomonas, Chlorobacterivm, and Rhodomicrobiyg, and * ypart
secking others which may exist in nature. b U;_‘_c ha
. . ' ) . - . - I_ ,_-eﬂ.'['ch
Key role of ammonia. In tests ou these independently existy, . & :f)-}
micro-organisms with heavy-nitrogen tracers, the experimenteys d" g =
duced that the first chemical products formed in a short time dUt‘i: = .
nitrogen fixation would be the richest in isotopic nitrogen, Wh;’; ‘w.ﬂhaﬂm.
Azotobacter was allowed to fix nitrogen for a short period, the hini—h -
est concentration of heavy nitrogen appeared in glutamic aciq Enb Stadie
of the amino acids from which proteins are formed. Since ammOILi: mem,bollt

is an intermediate product in the formation of glutamic acig t o jfts diss
: U

theory is that nitrogen gas is first incorporated with hydrogen nts . ener&y-

ammonia. These observations and facts supported a hypothesis thu:\ ac.comph

i ammonia is the key intermediate product in nitrogen fixation by svnt ;_hrOl.lgh !
i thetic means., Parallel studies with legumes indicated that llitmimn ¢ polem™
fixation follows the same pathway in root nodules, T i yransplrd

j Transp
e MoveMENTs OF MINERALS IN PLANTS . uon into
H :zmounts (

Movements of mineral nutrients in plants, the chemieal reuctioy, — by pla-n]tl

that readily dissolve some and cause others to bind up in insoluple } inera S;

_compounds, and the remedies for resultant nutritional disorders yre @ 1Y pothes’
studied in seven AEC-supported tracer research projects. Becays | °F paratu:

: of their ability to signal the actions and motions of substances withiy | were f-ed
o living plant systems, tagged atoms have exceptional value in thisarey | transpira’
. of research. ATRC has a direct interest in determining how plants t n the sur
_: handle fission products and other atomic energy industrial wastes, ;108 the ht

: One institution is investigating the mobility of the common seif £ Repeats
i minerals as affected by their chemical relations with one another and i leaves at
E with the so-called trace minerals, small quantities of which are essen- : sP lenty
tial to plant growth. Plant physiologists know that the freedem of : phosphor
movement of the nutrients depends in large degree on the proportions £ declined 1
in which they are taken up by plants, but tracing identified elements = fo accumu
: through living plant systems was impossible before radioisotopes were This demc
cEL available for this type of research. phorgs S0
: v contribute

e Two groups are studving the sources of internal energy on which
plants draw to bring about the complex exchanges of nutrients be-
tween roots and leaves and between mature and growing tissue. Other
investigators are seeking causes and applying remedies for the wide-

Hobile an

tHHFERTEY
ERERE A

spread nutritional diseases which result when the excess or lack of 8 The che
particulur mineral causes nutrients to become bound up in forms that these relat
plants cannot assimilate properly. A wWestern regional problem, the "ESFi.gated
concentration by grain and fodder crops of a mineral, selenium. it believe tha
MO & guantities poisonous to animals and man, engages the efforts of twe nutritional

groups working with AEC financial assistance.
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art from the 11 studies that receive AEC financial assistance,
}%) pas sold isotopes to a number of other institutions for use in
A o

) ﬂI‘Ch Sttldies o movements ()f minerals iIl plunts (see Appendlx
ag .
rés

12)-

¥ chanisms of Mineral Movements

yfec

gtudies of the mechanics of the movement of nutrients involve the

Lt,abolic processes of plants as well as their anatomy. When a plant

m dissolved minerals against gravity from roots to leaves, it expends
roy. Plant physiologists have concluded that this is not wholly

m.plished by osmotic pressure, the force which diffuses nutrients

shrough membranes. The University of Missouri is investigating the

n mineral movements of more obscure sources of energy, such as

Transpiration, the process by which plants lose water by evapora-
jon into the atmosphere, makes it necessary tha,f; the plan't lift large
smounts of water from the soil to the leaves: This process is regaré'led
py plant physiologists as a partial explanation of the means by whlc‘h_
qginerals from the roots ave lifted up to the lfeaves.. To test this
pypothesis, invegtigators at the University of Missouri developed an

gpparatus consisting of glass hemispheres, in which squash plants

- were fed tagged phosphorus through the roots. Since the rate of
© iranspiration variles inversely with the concentration of water vapor
L in the surrounding air, the experimenters controlled the rate by vary-
. ing the humidity in the hemispheres.

Repeated tests showed that radiophosphorus accumulated in the

“ javes at roughly the same rate that transpiration went on so long

ss plenty of phosphorus remained in the nutrient medium. As the

phosphorus supply neared exhaustion, phosphorus accumulation

declined but transpiration continued. Some phosphorus continued
w accumulate in the leaves despite exhaustion of the root medium.
This demonstrated that the leaves were drawing on some other phos-
phorus source in the plant, a movement to which transpiration
wntributed little or no action.

. ¥obile and Imanobile Nutrients

The chemical relationships of nutrient elements and the effect of
these relations on mobility of minerals inside plants are being in-
vestigated at State College of Washington. Many plant pathologists
believe that this field of chemical interactions holds the key to plant
nutritional diseases, such as the widespread, anemia-like chlorosis.
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. . RO

The Washington State workers grew soybeans and othep playt, -
solutions containing tagged phosphorus. ealelum, potassiyy -
. . = Ty . . . o LYY

nitrogen, in various combinations with iron, manganese, and
’ :“'f'

trace elements.

Phosphorus. Bean plants were grown in solutions i whigl,

. . . L.]I_‘
phosphorus concentration was vari ed and the plants later radju.qu
graphed-—that is, Jaid over sheets of X-ray film (see photo). Ty, N

sulting pictures showed that the phogphorus uptake Imcreased Wik,
iy

Autoradiogram film of Tadiog,.
tive phosphorus 32 showlng the
characteristic  distribution of
this clement in a bean plgy;
The younger tissues have ae-
quired the highest concentyy.
tion of the radioactivity, Wy
ington State College.

but not bevond a very low concentration range of phosphorus in the
soil. When a plant was fed radiophosphorus, then deprived of all
phosphorus, radioantographs showed that the new growing leaves
drew on mature leaves for the element until the old leaves were
depleted and died. The phosphoras distribution in plants fed

through the leaves rather than the roots followed much the same
pattern,

Caleivim and sulfur. The Washington State cxperimenters studied
the uptake of calcium by bean plants from soils whose alkalinity
had been reduced by adding acid fertilizers. Radioautographs showed
that when the nutrient solution was low in calcium ions, low in
phosphorus, and slightly acid or, in other words, low in pH, the
element calcium was freely mobile in the plant. However, when the
reverse of anv of the above took place the element became immobile.
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T alat ’ _ o

ptrast the element phosphorus is freely mobile within the

0 ' . : : L e

r b (emrdle:‘s of any change in the nutrient solution or soil. This

. t. l' 'E“ ) . aqr * : . e o o -, 1 Wy LT '_

’1':1945 the possibility of obtaining good results from spray appli
o o

: -"“-'i"'n of phosphorus compounds rather than by adding them to the

e ‘“‘qlo‘ here they would not he utilized as effectively.

qant Nutritional Diseases

f
The immobility of trace elements is accounted for by their com-
jding in forms that make them insoluble, and the accumulation

1l . : .
H)data on these phenomena presents a line of attack on nutritional

§ o , . ; S rarte s
z gicorders. A major purpose in studying mineral movements and

| otabolism in plants is to gain understanding of the plant nut.ri!;ional

H?;ease called chlorosis, which the USDA has called the “primary

il;;;itat.ion” on current fruit production. The diseas.e is symptomized

v vellow leaves, stunted growth, and dwz.xrf.ed fruolt. Though chlo-
r;;sx:s is found in all parts of the country, it is partlculal:ly prevalent
o large areas of the West, where the meagerness c:f rainfall allovi:'s
alcium and other alkaline components to build up in the soil. This
siuation apparently inhibits plants’ utilization of trace minerals, par-
{iculal‘l}’ iron. Chlorosis also oceurs when other trace minerals, such
45 zine, copper, and manganese, are naturally deficient or imperfectly
qesimilated.

Tiah State College has studied lime-induced chlorosis under an
AEC research contract, and Washington State is studying chlorosis
aused by lack of zinc. The USDA-AEC Beltsville laboratory is also
comparing lime-induced chlorosis of western soils with chlorosis oc-
aurring in organic Michigan soils deficient in copper. The University
of Tennessee 1s studying the effect on iron movement of excessive man-
suese in the soil.

{ron injections. The Utah workers injected iron mixed with a radio-
ative 1sotope of this metal into the trunks of chloretic peach trees
mowing in an alkaline Utah soil. The leaves, which were yellowish
vhen the 1ron was applied, turned black and dropped from the trees
within a few days. Rudioactive assay disclosed a heavy concentration
of ron in the dead leaves., Within 11 days of the application, new
faves appeared containing iron. They were green at first but soon
wrned chlorotic.  Measurement of the iron content of new leaves
dowed that they contained smaller quantities of the radioactive iron.
The workers ascribed the failure of the treatment to produce perma-
ent green leaves fo some unassimilable characteristic in the iron
retained in the plant.

wor S pRBRMMRLLE LA Sbanbi bbbl MDA SN Ll bbb bbbttt
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Iron and other elements. In further tests at Utah State ang W

ingtbn State, radioactive iron was i11t1‘odu‘cc.d into C-11}0r0t1¢ bﬁi‘t‘ri-
and other vegetable plants in solutions gontzum‘ng potassn_l_m, 0&1(:iuz:~
and phosphorus in various concentrations. These experimeng ].jr(l'
duced the following conclusions: {a) A high liue concentratig, .
the soil does not inhibit the plant’s uptake of iron—but, once Witly;,
the plant, iron taken from such soils dves mot move freely. 0.
leaves of chlorotic plants show a high content of pota_lssium but t.hii
appears to be a result, not u cause, of chlorosis; ((f)' a high phosphom;
level in the soil causes plant roots to precipitate iron but there i 110
conclusive evidence that the precipitation causes the chlorosis, 1

a separate experiment, the workers have found evidence that g,
ganese deficiency is also a contributing cause of trace mineral-ingy,, q

Ly,

_chlorosis.

Copper and iron.  Although iron moves sluggishly when takep |
from alkaline soils and although the incidence of chlorosis in Plantg
grown in such soils is high, the absence or inaccessibility of ohey
essential trace elements will also cause chlorosis. Biochemically, the
seat of chlorotic disturbance is believed to lie in the metabolisy gf
the plant, - These trace elements are components of plant enzymes-.
such as manganese in chlorophyll. During 1951, USDA’s Beltsyill
laboratory, in an effort to trace chlorosis to a failure in an enzyy,e
system, compared reactions of chlorotic plants in a Utah calearegys
soil deficient in iron and a Michigan organic muck soil deficient iy
copper. ‘

Several plant species were grown on the Michigan soil, the Uta,
soil, and mixtures of the two in the presence of radioactive copper
or iron. Preliminary findings related the chlorosis to an enzyme,
though not conclusively. Spring wheat grown on the iron-deficient
Utah soil to which radiocopper was added developed only slight
chlorotic symptoms. Analysis of radioactive content showed only
slight activity in the iron enzyme but the copper enzyme was highly
active, suggesting that it abated the chlorosis. On the other hand,
wheat grown in a copper-deficient organie soil supplied with radio-
iron became severely chlorotic, showing that iron apparently cannot
substitute for copper.

Zine deficiency. TUSDA and Washington State are jointly investi-
cating chlorosis and other nutritional disorders induced by zinc de-
ficiency. Designed to study the lack of this trace mineral in the
Columbia basin’s irrigated soils, this research holds interest for seven
other states and the Territory of Hawaii, where zine scarcity limits
corn and fruit production. AEC aids with the supply and utilization
of radioactive zinc in the Washington State and Utah State experl-
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) USDA-AEC Beltsville program is also studying zinc de-
pene 'r; work similar to their phosphoric fertilizer experiments.
. ehemical research has shown that zine is essential in the pro-
Fﬁ-m' lbv plants of the growth stimulator, auxin, Zinc sulfate ap-
et t}.ie leaf has proved an effective remedy for the pigmy leaves,
?]ied . .blossoms. and withering fruit symptomatic of zine starva-
d 1:;fe m aﬁd ffuit trees. When this project began, however, virtu-
u m:i?illg was known of the fuctors which inhibit the uptake of zinc
o ni};e soil, of its effect on other minerals, or of the levels of zine
fw::;red for nour ishing various plant tissues. '
Tsing conventional mo:thods o'f mieroscopic st‘udy. and C!lﬁ.mllcal
«ay, the research force is studying the role of zinc in nutrition of
:- ;n;rhber of plants zm-d 1ts.eﬂ’ect on uptake of other elements, in-
Juding caleium, potassium, iron, and copper. None of the chemical
ﬁlethﬂds of discriminating between mobile and immobile zine in soils

25 WOI general acceptance.

Tyacer research is employed to determine zinc distribution in corn, _

s effect on uptake of calcium and n.itroge{l, and its av.fai]ability in
wils. Corn 1s grown in calcarcous soils which supply zine to plants
;,1‘1 in other soils which do not. By adding radiolabeled zine in vary-
me amounts to the zinc-withholding soils, the workers hope to come
gpwon a formula which will induce the movement; of the mineral. The
results of these tests are studied by making radioautographs which
chart the course of the tracer zine in the plants.

Iron and manganese. Plants are known to become chlorotic when
grown on so0ils containing excess manganese. Nutrient culture studies
with peanuts at the University of Tennessee-AEC agricultural proj-
ect at Oak Ridge showed that large amounts of manganese in the
nutrient solution almost completely prevented the movement of radio-
active iron from the solution to the young leaves. The amount of
ron which did move to the leaves was closely correlated with the
everity of the chlorosis.

Alkali Disease”

A problem in which plants take up too much rather than too little
of an element is “alkali disease,” in which grain and fodder crops in
some western areas pick up selenium in amounts unharmful to them-
selves but poisonous to animals eating the plants. Autopsies on
¥lenium-poisorned animals have disclosed erosion of the bones, sug-
gesting an interference by selenium in the metabolic process by which
caleium and phosphorus are converted into bone tissue. :

South Dakota State College is growing “selenium indicator” plan
on soils treated with radioactive tagged selenium. These plants, all

b
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vetches such as Astragalus, a wild pative leguminons Plant, By,

particular power to concentrute selentum from the soil, By foll, ‘
ing the course of the radivactive selenium 1n these plants ang i j':-‘;_
plants such as wheat and alfalfa, the workers hope to Wicove, o
reason for the “indicator” plants’ ability 1o concentrate 1, .
amounts of seleniunt.  The study also seeks to discover the e
ship in the indicator plants’ metabolizia Letween selenium ang
1 chemically related element which the plant needs in qUangi(;,
The University of Wyonming with AEC support is also sludying 1};.
toxicity and metaholism of selentum by mice and other small “-"limal\”

-“tiﬂz;-

Tracrr BReEsgAroti oX TREES

Tree nutrition and tree diseases ure being explored by five ypjy,,.
sities in tracer research supported by AEC.  XNutrition problen, ,,,
approached from three divections: Duke University studies alp,.
tion of nutrients by roots: the University of Michigan, absorptioy, by
leaves; North Carolina State College, the movement of elementg i
arious species of trees.  Tree disenses are investigated by the Uhiver.
sity of Idaho, which is seeking the cause of pole blight, and by
University of Wisconsin, which is studying the fungus that cayse
oak wilt.

Root Absorption of Nutrients

The Duke project is studying radioactive phosphorous assimilatioy
by two kinds of pine tree roots: myeorrhizal roots, which are normally
found in nature and are contaminated with a soil fungi, and non.
mycorrhizal roots. which are not infected with the fungi. One Duke
experiment was designed to establish whether there is a mufually
beneficial relationship between the fungi and the host pine tree.
Short pieces of pine root were sterilized of fungil, submerged for three
hours in a solution of radiophosphorus, then rinsed of surface phos-
phorus and placed over photographic plates. The resultant image
on the plates measwred the quantity of the radiophosphorus nntrient
absorbed within the roots. The same procedure was repeated with
fungi growing on the root. A brighter picture showed up on the radin-
autogram. This demonstrated that the presence of the fungi had
incereaxed the root’s absorption of phosphorus (see diagram, p. 117).

Current experiments are directed at resolving conflicting theories
as t6 how the fungus-root relationship benefits the trees.  One theory
holds that the fungi predigest nutrients for the trees, and the other
that the fungi increase the roots’ absorptive surfaces by enlarging
the mature portion of root where the fungi dwell,
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. ‘ he p]‘E‘(ﬁgeStiOH theory, pine seedlings are inoculated Wl.t].l
e ] 1}1:111(9(1 in sterile sand.  To this the workers apply radio-
ot m%mn i an inorganic form which only the fungi can assimiiate.
& B C.H,i{-nce or absenee of radioactivity in the pine seedlings. as
e iletffh_\_' radioatitograms, shonld determine whether the fungi, by

e carbon into an organic compound, make it available to
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RADIGACTIVE PHOSPRORUS — P32
FOR STUDYING ABSORPTION BY PINE ROOTS HAVING MYCORRHIZAS

AUTORADIOGRAPHY

ABSORPTION

\DVANTAGES:

(- AUTORADIOGRAPH SHOWS AMOUNT AND LOCATION OF ABSCRBED PHOSPHATE

1-$HOWS GREATER ACLUMULATION OF PHOSPHATE IN ROOTS WITH MYCORRHIZAS BECAUSE OF:
A - INCREASED SURFACE

B - HIGHER METABOLIC ACTIVITY

pmstrating how radioactive phosphorus 32 is utilized in studying the value of
mold filaments (mycorriizas) on pine roots,

tther Factors in Nutrient M ovements

Botanists Liave long known that trees raise simple inorganic com-
pounds from roots to lea ves and lower complex organic carbohydrates
frmed by leaves to nourish root cells. In w project commenced 1n
191, workers at North Carvolina State College ave attempting to
dotermine how the coinposition of the soil affects upward movement,
and how sensonally changing teisperatures and variations in the struc-
aral anatomy of trees affect both upward and downward movements.

Specimens ranging in variety from conifers to hardwoods, and in
e from ereenliouse seedlings to mature field trees, are being studied.
Ou seedlings, upward movement is traced by applying radiophos-
phorus, radiocaleium, and radiosulfur in water solution at the roots,
then radionutographing the stems. In tracing downward movement,
rdiolabeled carbon is applied as earbon dioxide gas to the leaves and
e plant is then radioantographed. '
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In field experiments with mature trees, the yoots of varigy N
with trunks up to ¢ inches in diameter are excavated an vial.
radiophosphorus, radiocalcium, or radiosutfur applied to thege, {"
At intervals, the trees are felled, trunks and branches sectione(, le:
stripped, and all material reduced to ash. By analyzing the ﬂSﬁf
each portion of the tree for radioactivity, the experimenters detery,:
how high and how fast the minerals have moved. e

Such knowledge finds applications both in solving basie Prob,
of tree nutrition and in developing techniques of protecting dQSirah;
trees from fungi, insects, and the competition of undesiraby, trt
species. Elements used in tree nutrition—sulfur, for example “E
also compounded into the poisons used against the enemies of

-
3
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Leaf Spray Fertilizers

Feeding sickly trees through the Jeaves is not a new idea, but claims
that fruit trees absorb fertilizers applied as sprays more readily than
they do fertilizers from the soil have not been subjected to thoroug),
scientific_investigation. Reports that leaf applications of dissoiv’:;d
iron, copper, and zine cured malnutrition in fruit trees prompiyg
Michigan State College to undertake tracer studies of comparatiye
utilization by trees of soil fertilizers and leaf sprays.

The Michigan workers apply tagged potassium, calcium, and phos.
phorus by root to some trees and by leaf to others, then analyze the
radioactivity in leaves and fruit.* A painting of radioactive potas
sium on a lateral branch of a dormant plam tree during February
1951 brought surprising results. Despite subzero temperatures and
presumed immobility of the tree sap at this season, the tracer material
moved 18 inches on each side of the point of application in 48 hour,
Tagged potassium applied to the branches of other dormant trees, kept
in the greenhouse at summer temperatures, moved to the roots in %
hours. '

Pole Blight in Pine

Intensive research by the University of Idaho and the United States
Forest Service on pole blight preceded negotiation in early 1031
of an AEC contract for study of the problem. The symptomatic

scanty follage on the crowns of trees, yellowing foliage lower down.,

and lesions on the bark, had become common among mature white
pines over 100,000 acres of Northern Rocky Mountain timberlands
while the earlier search for cause and cures went forward. (Chemical

¥ Leaf sprays of strontiun, an atomie emergy fission product, alza are being tested at
Michigan State College ; gee page 87.
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s of dead and dying trees disclosed_ heavy concentrations of
3;1;1].‘ ‘horus and deficiencies of caleium, nitrogen, manganese, and
E‘hﬂsl put the soil itself showed no such deficiencies. The same soils,
o0 jo,'rel‘» supported diseased and healthy trees in close proximity.
"‘“]I:l'der the AEC contract, the University of Idaho applies radio-

I.”,le phosphorus and calcinm to diseased and healthy trees from
8 ct!;_ fastened to intact root tips, then, after an interval, fells the trees.
. t:ibution of the calcium and concentration of the phosphorus are
s mined by radiation detectors. The trunks are cut in sections and
deie;cd and the ash from healthy and diseased tissues is analyzed to
ﬁgfermine the calcium and phos-;l_:ht.:nius distribution.. o
‘ Besides these searches for a nutm t}Olm’.l malfur{ct'l(?n within diseased
rees, the Idaho w:ork.ers are Studyll}g the pqsmblhty.that a f}mgus
:nte.ri‘eres in the d1str1but101.1 of nutrients. Pine seedlings are inocu-
i sted with the fungus 4 rmillaria mellea, an organism known. to live
on {he roots of pines. The infected see-dhngs are {mmersed in solu-
ons of T dioactive phosphorus and 9&101un1 and t}}eu' rates ?f absorp-
iion are compared with those of uninfected seedlings. This fungus,
_;11 far as is known, has not been harmful to pine, but the research may

l,ossibh-' disclose a mutation that made one or more strains parasitic.

(ak Wilt

Asdeadly as pole blight and more widespread, oak wilt is caused by
chalara quercing, a fungus that grows in the sapwood of oaks and
sope the exchange of nutrients between roots and leaves. The wilt,
amptomized by dull and curling leaves in the crown, followed by a
Jownward spread until all leaves blacken and fall, is endemic among
red oaks in Minnesota, Indiana, Yfowa, Missouri, and Wisconsin, and
s attacked bur and pin oaks. The spread of this wilt has been

- neently surveved from low-flying aircraft, and it is now reported to

axtend into Northern Arkansas and Western Kentucky. The Uni-
sersity of Wisconsin determined one means of its spread by nontracer
rsearch and is now plotting patterns of the spread with the use of
ndioactive iodine and rubidium.

By transposing dyes between trees, excavating roots, and trans-
ferring spores between infected and healthy trees, the Wisconsin
vorkers established that spontaneous grafts between the roots of adja-
et trees are one transmission pathway for the disease (see photo,
p-120). This did not explain, however, why red oaks are more sus-
wptible than pin and bur oaks, or why the infection occasionally
mssed over trees close by but appeared in healthy stands a few hundred
ards to a mile awaxv.
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ljouctive jodine. applied by cones fasivned to the trunks of
ik ) I R T
e 1rees in test plots has cleared up =onwe of thiz obscurity. The
At wine radintion emrrted by the radiomotope. Lioving within

el T a . - o - . . - L . B
e ems and mapping their intricacies in the plois of ouk-.

=yl : ; _ _
o '.'1 PR LOs 1ot arafrs aong the red oulks, abmost none among
Lt L ) - - . _ .
- but and pin ouks. When traced 1n olated irees, the i=otope

il
ft!““w
Lo ovent
4 red onks. . ; . .
Cpese findings, which 1‘)z_t1't1:1ll)' account for the ]1_1ghe1' resistunce
i and pin oak~ o the dls_ez.lse, mayv also help explain lllle ot ’ELS](}.HEII
" atie Yover-jumps.” Work in progress bears upon various possible
g.!ﬂ.;e:- inelnding density of stands, the characteristics of infected and
}f:f;,;gua sites, and effect of temperature. In cold seasons, when
;','{,".-g.menr within trees is slower, radiolodine is replaced by the I'fldi 0-
:;-tivt*- rubidinm, which has a longer half life though it emits a
;ation that 1s less penetrating.

od put]n\';w.-; corresponding 1o the pattern of wilt svimptoms,
ent it bur and pin onks was =lower and less extensive than

i";lt’l
Stubpies oF Cror Prests

In fulfilling its obligation to broaden peaceful applications of
qamic energy, AEC contributes to tracer research on crop pests.
Fungt and insects inflict 6 billion dollars of damage a year, and weeds
e a further sonrce of loss. Dusts and sprayvs hold down losses but
;»nn:a‘t:mt improvements are required to laintain control. Rusts,
auts. wields, mildews, and insects develop resistance to poisons, and
g lethal range of the new weed-killing chemieals is restricted.

By building radioactive isotopes ito the chemical structures of
west-killing preparations, researchers gain clearer knowledge of their
st action, their advantages and limitations. Radioisotopes are
menttarly useful in this field because insecticides and weed-killers
ae ardinarily used at such low concentration that detecting them

v other means 1s diflicult or hiapossible. s tags on food given air-

wome fungt and insects, isotopes are used to “label” these species
wd map their patterns of dispersion.

AEC lends support to five projects on control of erop pests. The
foree Thompson Institute of Plant Regearch at Youkers, N. Y., tests
e action of fungicides on crop leaves and their poisonous effect on
fingl: the Battelle Memorial Institute at Columbus, Ohio, studies
deir complex lethal mechanisms. The two laboratories report the
eer tools are indispensable in comparing fungus-killing properties
finorganie Bordeaux mixtures (which appear merely to coat the
“rface of cvop leaves) with the effects of the complex postwar organic
“mpounds (which apparently are absorbed by Jeaf tissue).
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The Connecticut Agricultural Experiment Station is att'emptin 3
to find means of radiation attack on the fungus that causes Dutcy elg 3
disease. The University of California’s Citrus Experiment Statir“l %
at Riverside is studving insecticides; Oregon State College is Stlld\'i{:t é

insect migration and weed killers. &

ATOMIC ENERGY AND PLANT SCIEy,
“UE

Fungi and Fungicides

The Boyce Thompson project seeks to determine (a) whetlig, the
cilia, the thread-like organs through which fungi feed, penetrytq t,hL
host plant mechanically or by secreting a dissolving fluid; (4) 1;11:
effectiveness of wetting agents which are added to Bordeaux MiXtyr,
to Tacilitate their spread on leaves; (c) the action upon the fung; 0;
sulfur, the lethal element in the Bordeaux mixtures; and (d) whetl,
as external evidence indicates, plants sprayed with the postwar 01‘gani£

E. I du Pont de Nemours & Co., producer of dimethyldithiocarbamg,
and Union Carbide & Carbon Corp., producer of glyoxaldine, COIltrib.!
uted toward the cost of preparing isotope-tagged lots of organie fung;.
cides used in these tests.

In non-tracer tests of the du Pont compound, not financed by AE(C,
fungus spores set out on the upper sides of apple leaves faileq t,
germinate when the lower sides were sprayed with the chemicy),
A similar property in the Union Carbide preparation was deduced
from the fact that scab fungus was killed when it was set out on leaves
that budded after mature leaves had been sprayed. The Boyee
Thompson workers, using the istope-labeled fungicides, confirmed
that both compounds are absorbed by leaves and distributed widely
through the tissue. They also discovered that the leaves converted
part of each compound into carbon disulfide. _

Boyce Thompson also developed new data on the reaction of sprayed
plants and fungi to sulfur. In one experiment, tomato plants were
exposed for several days to radiotagged sulfur in a vaporized form.
Subsequent analysis showed radioactivity in every part of the plants,
diminishing from six times the background count in stems nearest the
exposed leaves to only twice the background count at the roots.*

Research at Battelle. The study at Battelle is aimed at determining
whether Bordeaux mixtures and organic compounds merely adhere to
the walls of the spore cells or are absorbed into the cell protoplasm.
The first problem was to separate protoplasm from the cell walls
which enclose it., a delicate task. The Battelle workers worked out 2

15 Background count : Response of a counter te the very low radiation from cosmic TEYY -
and trace amoubts of radioactive elements naturally present in and abont the coudlerl
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chnique for this separation method and are currently

ful te
cessfu to the larger problem,

* ping tracets
;if’l -

ricides and Insect Migrations
JrseC

 isolopes play a part in testing complex organic 'inisecticides
Radiol peing developed to cope with pests that develop resistance to
chich 217 ct.iciﬁeﬁ- One problem in making compounds useful in
older rldI;S(;las been the development of solvents which, while coating
a

evenly, will not interfere with the absorption of the compound
paVES -

i insect that eats it.
4y the insect thal e

[n tests of a number of compounds, California’s Citrus Experiment

" qation ab Riverside first used the cockroach, which can be bred easily
ahiv

o2 § which reacts, as many crop-destroying insects do, to insecticides.
K.

| e WOT
e | des and prepared each in different solvents. Measured doses

¢ the compounds were injected in roaches by micrometric needle. .
0 . . B - -
\fter definite tume intervals, the roaches were frozen to death in

kers labeled with P 32 four phosphorus-containing organic

gneccti“l

ched dry ice, dissected, and tested for radioactivity.
UThgugh the insecticides were known to be of diflerent toxicities, all
sur materials were found in the roach bodies in about the same

“,pounts. 'This led to the conclusion that the differences in toxicity

gere 1ot caused by differences of permeability among the four com-
gunds. In addition, when used in a'glycol solution, the insecticides
wnded to concentrate in the abdomen, though all of them owe their
whality to their effect on the insect’s brain. _

Further experiments were made to test the possibility that a low
geretion rate would account for the higher toxicity, but the most
wyic of the four also showed the highest excretion rate. The workers
jound, however, that the more water-soluble the compound, the more
1 was concentrated in the abdomen. This correlation indicated that
he compounds may be transported in the roach’s blood stream, which
fiza high percentage of water. Whether this explains the higher
waicity of certain compounds remains to be determined,

Cdifornia crop pests. Other problems of California insect control

wecitrus thrips, against which tartar emetic insecticides are no longer

- dlective ; red scale, which has become resistant to fumigation by hydro-
~#anic acid; and soft brown scale, which seems impervious to the

aganic compound parathion. The Riverside station currently is
wking, with isotopes, to clarify the failures of insecticides in the hope
“at this knowledge will lead to effective substitutes,

One study concerns the action of pyrophosphoramide, a compound

fhich is relatively nontoxic when applied directly to insects but be-
- a80T05—52—g |
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comes highly toxie to thrips, red aphids, red mites, and other ..

insects when they take it from the sap of plants.  The Riversig \{
ers applied measured amounts of radiolabeled pyrophosplioryy,, . -’.\"
Jemon trees, potatoes, squash, tomatoes, beans, and other plgy
soil nutrient, then fed the plant sap to insects. The inseer “
dissected and radio-assaved for absorbed poison. With meg ]I]E; rr_'r"‘
only trace amounts of the insecticide were found in the insects

Tagged flies. Using radiophosphorus, Oregon State College 15
ried out studies on insect migrations. Experiments on tle bio\\_jil-
have increased knowledge of the flight powers and migratory hal};{'\
of this barnyard pest. :

A colony of 15,000 flies, bred in captivity, was deprived of waty, fur

several days, then allowed to drink from a radiophosphorys solutiy,
The flies then were released outdoors in the center of an area iy whieg,
=

traps baited with decomposed liver had beeu set 1n concentric Circles
to a maximum distance of 4 miles. Thventy-four hours latey, Miany
radioactive flies were found in the 4-mile circle, well beyong ‘Llle‘i.r
anticipated 24-hour flight range. Traps were then moved ouy ¢, ,
and 12 miles. Blowflies recovered from the 8-mile circle affop mp
second day suggested a stronger migratory tendency in the Specie.;
than earlier nontracer experiments had indicated.

Older methods for tracing insect migrations involve shaking the

insects in sacks containing special pigment. The Ovegon worken E.
credited the tracer technique with producing data more reliable they -
pigment marking, with a saving in labor. The isotope tags could ng 3

rub off in flight as pigments sometimes do, and when-the total catel; ip
the traps was sorted for tracer flies, radiotagged insects were mere
quickly and surely detected than those marked with pigment.

Action of Weed-killers

Under an AEC research contract, Oregon State College is studying

chemical compounds which poison plants selectively and have there-
Of more than 100 such
weed killers on the market, the Oregon workers are currently invesii- 3
gating two with opposing toxic properties. One is the widely used
2,4-I), which kills wild onion, Canada thistle, and other broad-leafed

fore come into wide use in weed control.

weeds at concentration levels that do not injure grains and pasture
orass. The other is I. P. C. which shows promise as a killer of quack

grass and other noxious grasses at low concentrations that do not

harm flax, clover, and alfalfa.

Seeking an explanation of the lethal action of 2,4-D on broad-]‘eﬂiffif _
plants, the Oregon workers studied its absorption and distributios ¥ 3
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st
.vbean. This valuable plant reacts to 2.4-D in much the same way
(he :,0,& d-leafed weeds, and its physiology has been more thoroughly
;bro than that of many weeds. A solution of 2,4-D labeled with
ve carbon was applied to the first, or primary, leaf on 30
Jants grown in the greenhouse, at a time when those leaves were
i’eﬂn.pxpanded and buds of other leaves were still small, Plants were
fuﬁ}" ?ted in groups at intervals of 2, 8, 48, 96, and 144 hours after
i“lr;?;ationo The plants were dried and sectioned and the treated and
P ;qted leaves, terminal buds, stems, and roots were separately
"'f]‘trv;d for radioactivity. '
' {mong plants harvested after 2 hours, radioqc"?ivit.y n all parts was
- 9 ;;al. indicating rapid migration of the herblclde‘-. At 8 hours and
vé. specific activity in the stem exceeded that in all parts except
= \reated leaf. This demonstrated a concentration of the \\Teed--
}ﬂ]ei' in the stem. Concentration in the roots increased progressively
m § hours upward. _ :
= (hemical analysis of weeds treated with 2,4-D has indicated that
~ e compound inhibits their uptake of soil phosphorus. Confirmation
s sought through a tracer experiment. Bean plants were grown
. solution of radiophosphorus, and half of them were treated with
éﬂ;.]), After 5 days, the plants were harvested and the parts assayved
jor radiophosphorus. Radioactivity in the plants treated with 2,4-D
~ a5 Jess than half that in untreated plants. This test confirmed the
?hosphorus-inhibiting action of the weed killer.
- A third experiment, in which radiotagged 2,4-D was applied to the
primary Jeaves of oat plants, explained the resistance of this narrow-
E afed grain to the compound. When harvested after 96 hours and
$ ndicassayed, the various sections of the plants showed only small
£ amounts of the compound absorbed by the primary leaf and still less
mnglocated to other parts.

Additional experiments of this nature are in progress at the Uni-
ersity of Oklahoma, where investigators are examining the extent to
§ vbich 24-D and other materials which influence plant growth, are
g wsorbed in darkness and light, and with reference to the amount of
garch distributed in the plant.

3 s
_«tﬂdled

= ;_1(}103 {jtl

LP.U. studies. Since the grass killer, I. P. C., is generally applied

& *lsoil under varying amounts of rainfall. Samples of soil are packed
"mtilﬁllg plastic tubes whose open tops are covered with filter paper on
f “uch I P. C. Iabeled with radioiodine is placed. Water equivalent
3 the rainfall condition being studied is dripped on the filter paper

or varying intervals and the tubes allowed to stand for 1. 2, and 3 -

’ %8 have not yet produced conclusive findings,

Wthe soil surface, Oregon State is seeking to determine its penetration -

4% They are then sectioned and assayed for radioactivity. These =~
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Photosynthesis and Biosynthesis : O tiiel;*:i
qoutt® -
Because isotopes were available in quantity, biochemist iy i L: Praf?f-lt'-al‘
past $ vears have gleaned new knowledge of photosynthesi& H“' $ "o esplol
chain of processes in which algae and Jand plants (a) take ip ""-‘ut o e ‘,}u}i—f’s?'mh‘—‘f
and carbon-dioxide gas, (5) use the sun’s energy to build yp eliep Q‘f 1 . Cﬂhf@rllli
rich carbohydrates, proteins, and fats from these inert raw mat&rif}i- ).‘:Lt-iona_l '-.L‘d
and (¢) release oxygen into the air. S gni"el'sltles
In photosynthesis, as in studies of other life processes, the Speciy]
value of isotopes is that, by following their radiocactivity, SCientic(L £
can trace out the things that happen in normally functioniyp, (; C B FOR
ganisms. Older and still useful research tools lack this abilit}._bEx' 5
perimenters learned some years ago, for example, how to inseyt ﬁnt;
needles in the cells of green algae without apparently killing th,
but the probing put an immediate end to photosynthesis, Any ex , _
perimental procedure which disrupts the cell stops photosynthesis_ 3 @

This drawback is overcome when tagged atoms are used to gyg,

the photosynthetic process. )

Photosynthesis is one of the most important phenomena in natyp,

Without it no life could survive, for plant tissue, produced by pheto.

synthesis, is the ultimate source of food for plants, marine life, zpq

animals. The world’s coal and petroleum came from plant tisgges

produced ages ago by photosynthesis, and the same phenomeng,

produces the world’s forests today. Photosynthesis not only provides

food and fuel; it helps to replenish the earth’s supply of fresh oxy.

L gen, and keeps animals and men from asphyxiating themselves o,

- the carbon dioxide that is given off with every living breath and every
burning of fuel (see diagram, p. 127).

: B - Photosynthesis has fascinated generations of investigators whose

i . only motive was to understand its mysteries, but it iz also a study

S with potentially revolutionary applications. If man can learn to

make photosynthesis take place more efficiently or to guide it inte

,. producing the more valuable kinds of nutrients, the world’s food

i supply can be greatly expanded and improved. 1f it becomes possible

to synthesize carbohydrates economically enough—either in living

plants or in chemical reactions that imitate the processes in plants—

these products can be converted into hydrocarbons, with the effect

o LpioACTIVE CAR
ADDED TO AIR
(_ADDEP _TO_AIR

L

. Institution.
- at Argonne
: haven and C
£ Inadditic
= the last 5 ye
= for photosyr

TIEERED

R ERTEEN T IR

of alleviating demands on the limited supply of petroleum and coal.  §  Phozosynthe
Apart from such very long-range possibilities, photosynthesis re- g
search with radioactive isotopes already finds a more limited appli- - The histo

~ n 193940,
first succeec
in the cyeclot
. plants utiliz

cation in the biosynthesis of tagged plant materials, Food and
medicinal plants are grown in an atmosphere containing radioactl¥®
carbon dioxide, eausing them to photosynthesize radicactive carbon
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SIS AND BIOSYNTHESIS

. 33 NTH

: their characteristic tigsues and che-mi(?a] products. These com-
. aye estracted, purified, and used' n tracer ?esearc.h studies
aetical problems i medicine and animal 1.1ut1‘1t1.on. _
f pra® fore the use of atomic energy techniques in fundamental
Uwefq;:hesis research, AEC finances a project at the University
Emmz?{imia Radiation Laboratory, at Oak Ridge and Brookhaven
| 11 Laboratories, and contributes to cost-sharing studies at the

Zatiend - . B .
_ ra:imrqities of Utah, Arkansas, and Wisconsin, and the Smithsonian
N ':1 ] * .
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._USED BY PLANTS TO MAKE FOOD /-
RADIOCHEMICAL ANALYSIS OF
PLANT PRODUCYS AT VARIOUS

INTERYALS OF GROWTH
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0
- LDIOACTIVE CARBON DIOXIDE
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@ .

4

iR

CHIRIM G

SHOWS:

I - RAPIDITY OF LIFE PROCESSES
2- INTERMEDIATE STEPS IN PRODUCING FOODS
3- ROLE OF CHLOROPHYLL {GREEN PIGMENT)

”

Radioactive carbon 14 research in photosynthesis,

AR e

Institution. Tagged plant materials are produced by photosynthesis
at Argonne National Laboratory and, on a smaller scale, at Brook-
- haven and Oak Ridge. )
- Inaddition to this work that receives direct cash support, AEC, in
. the last 5 years, sold radioisotopes to a number of other investigators
3 for photosynthesis study (see Appendix 12).

3 Pﬁoto&yﬂ,ﬁ}a’esfis Research at California

The history of photosynthesis study with atomic tracers began
n 193940, when the University of California Radiation Laboratory
- st succeeded in producing radioactive carbon 11 and carbon 14
E Inthe cyclotron. Carbon enters into every process of life chemistry;
E plants utilize radioactive carbon in the same way as they do ordinary.
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carbon; and carbon 14 maintains its radioactivity for very lg,,,
N . » L . i Voir epa [==S % 1N

viods at a virtualiv undiminished level® For these reasons, el
A G,

14 js an ideal tool for photosynthef-:is researcii. It was Scare
expensive when it was produced in the cyclotron, but this }yy,

g &iyri

{ ‘h H 'uh

was overcome when, at the end of the war, the nuclear reactor (.0
ik

Ridge started the guantity production of radiolsotopes.

The photosynthesis studies with carbon 14 begin by growing 1.,
in an atmosphere containing radioactive carbon dioxide,

N

The

Eloay,

leaves immediately begin to take in the radioactive gas and tq Phog,,
synthesize it into compounds, which are tagged with the mdiocarh,,r‘-

* "1t had long been known that photosynthesis produced SUZALS e,
taining six carbon atoms, but the intermediate products thp 1}1&;:‘
it

created in arriving at sugar were unknown. The initial objectiy o
the Berkeley project was to determine the first organie CUmPOUGE

formed during photosynthesis, and then to determine the nature
- order of appearance of subsequent intermediates. !

. Experimental technique. Since plants require time to complete agep
" intermediate step, the Berkeley experimenters attacked their probley,

by giving plants a limited time to assimilate the radioactive carlygy

dioxide. When the time was made very short, the tagged atoms coyjg

then appear only in the earliest intermediate compounds.

To identify these compounds, the experimenters first used
regular isolation methods of organic chemistry and some of the speciy]

‘techniques of ion exchange which had been successfully developed
by the Manhattan Engineering District for other separation probiems.

Later they used paper chromatography, a technique developed by

British scientists in 1944. After exposing the plants to the radie
active carbon dioxide for a measured period, they stopped photo-
synthesis by freezing the leaves in liquid nitrogen followed by
extraction in boiling alechol. This produced a green extract con-

taining the products of photosynthesis. A small amount of the

concentrated extract was placed near the corner of a large filter paper
and allowed to dry. An adjacent edge of the paper then was placed
in a trough filled with organic solvents mixed with water, whick
slowly flowed as in a wick across the paper. As this liquid passed
the spol of dried leaf extract, the extract dissolved and moved with
the solvent. Each compound has a characteristic speed of movenent,
depending on ifs solubility. Sugars—early products in the phot-
synthesis chain—move slowly, whereas fats move more rapidly. This
manipulation segregated the various products of photosynthesis it

separate Jocations on the filter paper.

% A gquantity of earbon 14 loses half its radicaclivity in 5,800 years.

-half-life of ¢arbon 11 is ouly 20 minutes.

In contrast. i
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8 .;,ﬁlowing this lead, the experimenters next used the filter paper and

T ﬁaioaut-ograph technique on extracts from plants that had been fed
: sdiophosphorus while they were growing in carbon dioxide. Thus,
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e plants had heen given only a short time to assimilate

carbon dioxide, the spots of compounds formed during the
3“'“1_ taees in photosynthesis were radioactive and those formed at
At :Qt,:.-res were not. The distribution of radioaetive material was
e’ h]i‘r;:d by laying a sheet of X-ray film over the filter paper. The
i 1: was 4 }zl.tlioa,llt.ogrﬂlll a map on which the location and rela-
‘,hu adioactive intensity of each radioactive compound appeared as
e {‘}oqed spot on the film. The radicautogram from a plant that
‘n cj;}lh(;tosynthcsized 1 minute in radioactive carbon dioxide showed

" least 50 tagged compounds,
E (1

ginee th
jonctIve

horus map. Collateral evidence indicated that the products first
ed in photosynthesis contained phosphorus as well as carbon.

4 radioactive tag was now on phosphorus atoms. The phosphorus
pap had some black spots that corresponded exactly with those on
he carbon map—showing that the compounds they represented con-
wined both elements.

The first product. The experimenters made the exposures to radio-
wotive carbon dioxide shorter and shorter, causing fewer and fewer
sdioactive compounds to appear in the radioautographs. In 2 see-

ands, the plants had time to produce only two or three tagged com-

phosphoglyceric acid, which contains three carbon and one phos-

3 phorus atoms, oxygen, and hydrogen. Slightly longer exposures dis-

dosed that other early products are derived by biochemical reactions
from phosphoglyceric acid. This chain of reaction leads to the
formation of sugars and other compounds essential to plant life.

Other products. Next after phosphoglyceric acid, the plants pro-
duced triose phosphates, also containing three carbon atoms. This

- material then changed, in several steps, into fructose phosphates, with
- sixcarbon atoms. The way in which this merger or condensation was
- weomplished in the plants was determined by breaking down the -
= wmpounds and locating the radioactive carbon atoms at each struc-- . -

wral position in the molecules. Tt was found that the six-carbon
“igars were formed by a head-to-head combination of two three-
“arbon pieces—perhaps the reverse of the sequence by which six-

3 “bon sugars are broken down in animals and yeasts.
. When plants were allowed to photosynthesize 2 minutes, the -
- Tdioactive carbon tag appeared in most of the numerous amino acids

sounds. By this method, the Berkeley group determined that the
: &t stable organic chemical. a plant produces in photosynthesis is

i

R

B i
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which go into the building of protein molecules, and even in Prote;,

_and fats. This showed that carbon fixed by photosynthesis ggqq ve..

rapidly into all constituents of the plant.

One basic process. Tests with radiouctive carbon at California g,
. N . Vin
that photosynthesizing bacteria, various green algae, and barley
. . A
beans, sugar beets, geraniums and all other higher plants testeq nal,

~ the same compounds during the first stages of pbotosynthesis, Oul.

later in the chain does each plant begin to produce its SPGCializg.;j

- products.

Some implications. Once the mechanizm of photosynthesis is largel
determined, it may be possible that certain chemical pathways g, l;
blocked and others opened wider. The Berkeley experimenters foand'
for example, that the algae, Scenedesmus given radioactive ecarhgy dif
oxide one minute under acidic conditions produced 10 times as .
sucrose sugar as plants grown under alkaline conditions, but malie ejg
was formed more rapidly in the alkaline environment. Proceed

o along independent lines, the laboratory of the Carnegie Institution of

Washington at Stanford, Calif., succeeded in growing the green g]p,
Chlorella, the cells of which are normally largely protein, under c;n-
ditions favoring the formation of abnormally high proportion of fate

Phofos’gmthesis Research at Oak Ridge

Since 1947, work on photosynthesis at the Oak Ridge National
Laboratory has been mainly concerned. with the effect of damaging
radiations on photosynthetic processes and with the method by whick
light energy is transformed into chemical energy. It was shown that

" one of the steps in photosynthesis—a step related to the light absorp-

tion process—is damaged by radiation. It was shown also that eyte-
chrome ¢, a compound closely related to hemoglobin, the red eoloring
matter of blood, can receive the chemical energy which the green
particles in plants create from light energy. :

Within the last year work has been centered on a new phenomenon—

the fact that-green plants not only can absorb light energy, but that -

they also can produce light in much the same way that fireflies create
light, that is, by chemical reactions. The experiments suggest that this
light production actually represents the reverse of early steps in phot¢-
synthesis. For this reason, this luminescence may be used to study the

early chemical steps in photosynthesis and untangle some of the puz-
zling questions about the storage of light energy as chemical energy

(sugars, ete.).

sively studied at Oak Ridge in conneetion with instruments for count-
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pHOT _
oactivity Tiave greatly aided in the discovery and study of this
Lt production by green plants, especially since this light is of low
2 44y, The combination of excellent instrumentation and this bio-

nl— - .

_i—'fiﬂwm-ca] work promise to increase our knowledge about the photo-
= _

2 ;qﬂ' rﬂ'dl

& tvuthe'tic process.

| ',,Mros?/’”'mem:s Research Contracts
£ 45C contributes to the cost of four other research projects in or
i {qted to photosynthesis: |

el

anic acid metabolism. A group at the University of Wisconsin is

arg gating the metabolism of organic acids by plants and micro-
: .-as.ni:ﬂls- It submerged tobacco leaves in solutions of radiocarbon-
“i= od organic acids, applied a vacuum to draw the contained gas out
gﬁf}l& leaf pores, then released the vacuum. This technique of vacuum
wfltration caused the leaves to take in the organic acids. After allow-

"§ ., them a few howrs in darkness to metabolize these materials, the
::estigators separated and analyzed the organic acids they contained. = - -
These experiments establish the interrelationships among the various -

wmnic acids involved in photosynthesis and plant respiration.

1>}wfosynthetic bacteria. A University of Arkansas biochemist is

wvdrogen gas. His investigation covers four major problems of

saterials, (¢) the nature of the substances they assimilate directly,
ud (d) the relation of these processes to nitrogen metabolism.

infuence of light on structure. Under an AEC research contract
med in 1951, Smithsonian Institution will study the relations of
“ant growth and development under the influence of light. There

# Brexposing plants to long-wave length red light, certain biochemical
“woesses have been activated with a corresponding change in the
¢ 7owth pattern without causing other light-catalyzed processes such

i “erdependent effects of light on plants.

1"-"‘:__icf'lz‘f?‘ee” photosynthesis. A group at the University of Utah is
“.7ing to make photosynthesis take place outside living cells. They

aploring the ability of certain bacteria (4thiorhodaceae) to release

sotosynthesis: (@) the mechanism of hydrogen transfer, (?) the -
aechanism by which the bacteria fix carbon dioxide into organic

2 seseveral known photochemical processes in plants: photosynthesis, =~ =
§. clorophyll synthesis, phototropism (bending toward the light), and = .
§ . shotoperiodism (response of growth to the length of days and nights).

:- Erfhotosynthesis or chlorophyll formation to occur. Thus the Smith-
“uun investigator hopes to gain a clearer understanding of the .

vyl phiee. -

1esd
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EARN

ave using plant extracts containing chlorophyll obtained from ol
by applying high pressure. It was already known that sye], NQF']
free” extracts couid gplit water into hydrogen ions and releage ox\'u;al.
but all attempts to make them convert carbon dioxide intg Ldlbhfl
hydrates—the other half of the photosynthetic process—haqd failallh
Numerous investigators are at work in efforts to accomplish this:u‘

The immediate purpose of such stndies is to gam fundamemal

; knlowledge of nature, but practical applications suggest themse]r@-.

1f, for example, man strives to “{rain” plant materials to Prodye,
foods in large quantities, it may well be that the end can be achieygg
only after scientists have learned to make photosynthesis take Place

-outside living cells.

BrosyYNTHESIS OF TAGGED CoMPOUNDS

How some vegetable nutrients and drugs do their work in anipy,
and human bodies has never been clear, but radioactive tracey 1,
search is beginming to illuminate some of the obscurities. To prepy,
tracer forms of these plant compounds, AEC laboratories groy ,
variety of food and medicinal plants in an atmosphere containiy.
radioactive carbon dioxide. "

Argonne National Laboratory has grown soybeans, alfalfa, sugar
beets, opium poppies, digitalis, tobacco, onions, and other plants undg,

~ conditions that make them take up and fix radioactive carbon. The

plant tissues are dried, assayed for radioactivity, and various tageeq

substances are extracted, including sugars, organic acids, starch,

amino acids, proteins, pigments, and alkaloids {see photo p. 133},

In cooperation with the Office of the Surgeon General and with the
Commercial Solvents Corp. of Terre Haute, Ind., Argonne has biosyn-
thesized tagged dextran. Basic work on photosynthesis and ferments-

- tion mechanisms at Brookhaven has aided in this study. Dextran is

of special interest as a substitute for blood plasma, particularly in the
event of a large-scale catastrophe that could exhaust the supply of

natural blood plasma. Dextran’s fate in the body 1s not sufficiently
clear, however, and its secretion, utilization, and deposition in the body -

are being imvestigated with this carbon-tagged material.

In the first step of producing a standardized form of tagged dextras.
Argonne exposed canna leaves to radioactive carbon dioxide in the
presence of light, then extracted the sucrose tliey had photosynthesizedl.
Dextran was prepared from the tagged sucrose by the fermentation
action of Leuconostoe mesenteroides, a species of bacteria.

Using similar methods, Qak Ridge and Brookhaven National Lab-

oratories have produced radioactivity-tagged carbohydrates, such &
starch and raffinose, and four sugars—sucrose, fructose, galactose, and
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At Brookhaven it has been found possible to tag particular

® pon AtONIE in the molecule. Many of the Argonne, Oak Ridge, and
qrbot ¢ _ s . i r .
AT aven biosynthesized compounds have been used by biological

0K : .
o al researchers outside the AEC program.”

nd M8 dic

e

§ " apart grom the biosvnthesis programs sponsored by AEC, AEC sells

{opes O eicht institutions that svnthesize and distribute tagged

10

e of Argonne National Laboratory’s plant growth chambers is shown, Large
quantiries of plants grown in this chamber are supplied with water, nutrient
materials, and radioactive carbon dioxide. By the process of photosynthesis,
plants eombine these materials into many important radioactive tagged plant
rroducts.

zmpounds : Traceriab, Inc., Boston; Abbott Laboratories, Chicago;
[. S. Testing Co., Hoboken, N. J.; Radioactive Products, Ine., De-
troit; Texas Research Foundation, Renner, Tex.; Nuclear Instru-
ment and Chemical Corp., Chicago; Technical Associates, Glendale,
Calif.; and Bureau of Standards, Washington. TFive university
Toups also have purchased isotopes for special biosynthesis projects.

———— N

. " Distribution of these compounds is handled by the ABC Isctopes Division, Oak Ridge,
EL;,




APPENDIX 1

¢ Exerey CodraissioN, PriNcreaL STAFF, aND MANAGERS

. g ATOMI
L~ oF OpPERATIONS AND AREs OFFICES

Jgomic Energy Commission - (%‘Ow(gghgxzmn
TraoMmas E. Murray.
H. D. Syuara,
(Vacancy.)
§ operal Manager——— o ———ooooooooooo - M. W. Boyer.
i,;gputfg General Manager— . _______ WarLTer J. WILLiams.
14ggistant General Manager for Manufac- Tuaomas I'. FArRreLL,
" furing-
ContrOHer oo e oo e Linpstey H. NosLE.
eneral € ounsel— Everert L. HoLris.
eretary to COMMESSION - oo Roy B. Sxare.
prector of Intelligence_ . Warrrr F. Corny. _
Jurector of Classification__ ... . ___ Janres G. Broxxprey, 020200 3
(hief, Office of Special Projects__.....—_. Joun A. HarL.
Director, Division of Research_______.__ Traomas H. JoHNSON.
nirector, Division of Engineering_______ LawreNce R. Harstap
{Aecting).
pirector, Division of Production_._.___. R. W. Cook.

nirector, Division of Military Applica- Col. K. E. Frerps.

fion. '

" pirector, Division of Reactor Develop- Lawrence R. Harsrap.
ment.

§ Director, Division of Biology and Medi- Dr. SHIELDS WARREN.
aine.

_ Birector, Division of Raw Materials__._. JEssE C. JOHNSON.
" Jirector, Division of Construction and E. J. Brocwm
Supply.
Direetor, Division of Security__________ Joux A. Waters, Jk.

birector, Division of Organization and Frercaer C. WALLER.
: Personnel.

- Director, Division of Information Serv- MorsE SALISBURY.
. ices.
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Managers of Operations and drea Offices:

Chicago (1L Operations Office————~ = A. Tarraaro.
Ames (Towa) Area Office - -- W. W. Lonn.
Berkeley (Calif.) Arvea Office - H. A. Foren,
Locklund {Okio) Area Office_ .- E. M. VeLTEX.
Pittsburgh (Pa.) Area Office - Lawrox D. Geiory,

Colorado (Grand Junction) Faw Ma- Frawk H. MacPrgg, ox
terials Office. -
Hanford (Wash.) Operations Office...- Davip F. Suaw.
Idaho (Idaho Fulls) Operations Office.. L. E. Jorxstox,
New York (N.¥.) Operations Office__. WILBUR E. Ksriry,
Brookhaven (Long Island, N. ¥.) E.L. Vax Hory,
Area Office.

Cleveland (Ohio) Area Office . Epwarp C. SareexT,

Fernald (Cincinnati, Ohio) Area James F. CHanpLeg,
Office.

St. Louis (Mo.) Area Office ————.__- C. L. Karu.

Oak Ridge (Tenn.) Operations Office. S. R. Saprz,

Dayton (Miamisburg, Ohio) Area FrED H. Brrcmsg.

Office. :

Kentucky (Paducah) Avea Office. ... KexxetH A. Dunpag,
San Francisco (Calif.) Area Office-_.. JOHN A. DERRY,
Santa Fe (Albuguerque, N. Mex.) Op- Carrorr L. Tyrer,

erations Office.

Eniwetok Proving Ground Field PavL W. Sean.

Office (Albuguerque, N. Mex.).
Los Alamos (N. Mew.) Field Office.. Raren P. Jonxsox,
Nevada Test Site (Las Vegas) Field SErE R. Wooprurr, Jr.

Office.
Pantex (Amarillo, Tex.) Field Office. WALTER W. Stacc.
Sandia (V. Mex.) Field Office__-__. Daxrte F, Worrs, Jx,

Savannah River (Augusta, Ga.) Oper- CURTIs A. NELsox.
ations Office. _
Dana (Terre Haute, Ind.) Area Craruys W. Reniy.
Office. '

Wilmington (Del.) Area Office______ Grorce H. CHRISTENSEN.

Schenectady (N. T.) Operations Office- Jon D. ANDERSON.
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APPENDIX 2
AleyneErsiir oF COMMITTEES

STATUTORY COMMITTEES

Joint Oomwnittee on Atomic Energy—IEighty-second Congress

mmittee was established by the Atomic Energy Act of 1946 (sec. 15) to
THIS L:O ptinuing studies of the activities of the Atomic Energy Commission and
woke . elating to the development, use, and eontrol of atomic energy.” The
T mittee 1S kept fully and currently informed with respect to the Commission’s
e ties. Legislation relating primarily to the Commission or to atomie energy
m:::-rs are referred to the committee. The committee’s membership is compf)sed
nflmne members of the Senate and nine members of the House of Representatives.
o

tor Briex McMamoxn (Connecticut), chairman.
resentative Cart, T. Drraax (North Carolina), vice chairman,

cenator EDWIN C. Joaxsox (Colorado).

wnator Tom CoNNAULY (Texas).

:;enm.or CrintoN P. AXpErRsoNx {New Mexico).

:;énﬂ-w;- BourkE B. HICKENLOOPER (Iowa).

senator EUGENE D, MITLIKIN (Colorado).

senator WILLIAM F. K¥owraxp (California).

sapator JOHN W, Bricxker {Ohio).

gepresentative CHET Hocirierp (California).

gepresentative MELVIN Price (Ilinois).

epresentative PavuL J. Krrpay (Texas).

nepresentative HeNRY M. Jacksox (Washington).

gepresentative W. SBTERLING CoLE (New York).

epresentative CHARLEs H. Enston (OGhia).

Tepresentative Cart Hinsmaw -(California).

Lepresentative Jayes E. VAN ZANDT (Pennsylvania).
Wicriax L. BorpeEN, execntive director.
Hairorp BeErGymAX, deputy director.

Military Liaison Committee

- Toder sec, 2 (¢} of the Atomic Energy Act of 1946, as amended, “there ghall
T Military Liaison Committee consisting of a Chairman, who shall be the
~ gead thereof, and of a representative or representatives of the Departments
" it the Army, Navy, and Air Torce, detailed or assigned thereto, without addi-

“tnal compensation, in such number as the Secretary of Defense may determine,
Lipresentatives from each of the three Depurtments shall be designated by the
pective Secretaries of the Army, Navy, and Air Force. The committee Chair-
=0 shall be appointed by the President, by and with the advice and consent of

3 % Senate, and shall receive compensation at a rate prescribed by law for the
- Sairman of the Munitions Board. Fhe Commission shall advise and consult
;f=th the committee on all atomic energy matters which the ecommittee deems
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to relate to military applications, inclnding the development, manufaet, ghall be

and storage of hombs, the allocation of fissionable material for militar‘. :

senreh, and the control of information relating to the manufacture gp Wit P

‘I‘g_

Lzag

of atomic weapons., The Commission shall keep tlie committee fully iﬂfm-u' o WO
of all such matiers hefore it and the commritiee shall keep the 001111111:,1.“""1 4 ,«PE e
fully informed of all atomic energy activities of the Department of bt.;:l,m: EE A?T L E
The eowmittee shall have authoriry to muke written recommendatiyyg l“‘\ é}_}ﬂ; .
Commission on matters relating to military applications from time i, tim{,‘}": ks o
it may deem appropriate. If the committec at any time concludeg that "_iu F {_p;,\[A* :
action, proposed action, or failure to act of the Commission on gycy mut:.“". ;

is adverse to the responsibilities of the Department of Defense, deriveg fr-rs_ 1

the Constitution, laws, and treaties, the committee may refer such action " e member
posed action, or failure to act to the Secretary ot Defense. If the Sec-retal.:; (J:: \ 240 to take

curs, he may refer the matter to the President, whose decision shall pe fing) -

Hon. RoserT LEBAROR, chairman,

Brig. Gen. HErpErT B. Lorer, TUnited States Army.

Brig. Gen. STANLEY R. Mickrrsen, United States Army.
Rear Adm. CEARLES F. CoE, United States Navy.

Rear Adm. Freprric & WrtHINGTOK, United States Navy.
Maj. Gen. Roger M. RAMEY, United States Air Force.

Brig. Gen. Howarp G. BUNKER, United States Air Foree,
Capt. BR. P. HUNTER, executive secretary, United States Navy.

F public me!
3} ,goN HORY
This committee was established by the Atomic Energy Act of 1946 (sec. 9 {b}). E |
The nine civilian members are appointed by the President to advise the cup. 3
mission oh scientific and fechnical matters relating to materials, Droduction,
and research and development. Under the Atomic Energy Act, the committee §
shall meet at least four times in every calendar year; the committee helq 1y 3
first meeting in January 1047, and to date has averaged six meetings a year,

General Advisory Committee

Dr. J. RoBERT OPPENHEIMER, chairman; director, Institute for Advanced Study, E-
Princeton, N. J. 3

Dr, OuIver F., BUCKLEY, chairman, Bell Telephone Laboratories, New York, N. 1. '

Dr, JamEs B. ConanT, president, Harvard University, Cambridge, Mass.

Dr. Lee A. DuBripcg, president, California Institute of Technology, Pasadena,
Calif.

Dr. W. F. LiBuy, professor of chemistry, University of Chicago, Chicago, Il

Eser V. Murrnrer, president, Standard Oil Development Co., New York, N. Y,

Dr, 1. 1. Ragri, professor of physics, Columbia University, New York, N. Y. 2 Alamos, T

Dr. CyriL S. SMITH, director, Institute for the Study of Metals, University of 3% W. F. L
Chicago, Chicago, Ill. . R. L. 1

WALTER (. WHITMAN, chairman, Research and Development Board, Department 3 Caltf,
of Defense, Washington, I), (7., on leave from his position as head, department Zr FREDER
of chemical engineering, Massachusetts Institute of Technology, Cambridge, : Alamos, I
Mass.

Chicago, .
2 J. M, 1

Dr. RicHARD W, DopsoN, secretary ; chairmanp, department of chemistry, Brook- Al
haven National IL.aboratory, Upton, Long Island, N, Y.
PATENT COMPENESATION BOARD = 3
- e Advis
This hoard was established in April 1949 pursuant to section 11 of the Atomic -3 847 on 11
Energy Act of 1946, which provides that upon application for just compensatiod =g 05070

or awards or for the determination of a reasonable royalty fee certain proceed- .
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R
uE _
pe heid before such a board. To date the board has held 8 sessions;
filed, of which 6 have been finally determined by the board;
arded and 1 claim has been withdritwn,

all
th nave been

‘”’”m yas been 8%
= ¢ pons, chairman; of Dawson & Ooms, Chicago, Tl

r':TEP-, chairman, Babcock & Wilcox Tube Co., Beaver Falls, Pa.

HoGAN, consulting engineer, Hogan Laboratories, Inc., New York, N, ¥,

| s TER

1.

13

KENT PANTL APPOINTED BY TTIF PRESIDENT—ATOMIC ENERGY
[ f‘ 'L
e LABOR RELATIONS PANEL

pers. of this panel were appointed by the President in 1949 and in
ke jurisdiction and mediate labor-management disputes which threaten
rere with essential operations of the Atomic Knergy Commission. The
o LET erates under procedures designed Lo safeguard continuity of operations
uel ﬂI:,t inkibiting free collective bargaining between ARCO contractors and
- gpiie I To date it has acted upon 33 labor-management disputes in AEC

._-.;ﬁ::i‘:'mons, and has reported semiannually to the President on its activities
;ﬂ .

spe e
50 to 18

chairman, Patent Survey Committee, U. 8. Department of Commerce, -
FQFK P. DovarLa8s: of Douglass & Douglass, Oklahoma City, Okla.
g T. DUNLOP, professor of economics, Harvard University, Cambridge, Mass.;
" ahlic member, Wage Stabilization Board.
Lagoy HORVITZ, lawyer and arbitrator, New York and New Jersey.
coppReT P. ScHMIDE, lawyer, New York, N. Y.
gewix E. WITIE, chairman, department of economics, University of Wisconsin,

Madison, Wis.
BENIOR RESPONBIBLE REVIEWERS

The Manhattan District appointed and the Atomic Energy Commission reaf-
smed the need for the committee of Senior Responsible Reviewers. The
- mwittee reviews the major phases of the AEC program and is the principal
sdvispr to the ARC on declassification matters, making recommendations for
formatating and modifying the rules and guides for classifying scientific and
wohnteal information,

Br. W. C. Jornsow, chairman, department of chemistry, University of Chicago,
Chijeago, T11.

Alamos, N, Mex. :

Dr. W. F. Linpy, professor of chemistry, University of Chicago, Chicago, 111

Ir. R. L. TrorxTox, professor of physics, University of California, Berkeley,
Calif. _

Dr. FEpERTC DE HOFrAMANN, secretary: Los Alamos Scientific Laboratory, Los
Alamos, N. Mex,

ADVISORY BODIES TO THE ATOMIC ENERGY COMMISSION

Advisory Committee on Biology and Medicine

The Advisory Committee on Biology and Medicine was created in September

10

guuax H DavIs, chalrman;; of Davis, Hoxie & Faithfull, New York, N. ¥.; ..

b J. M. B. KELLogy, division leader, Los Alamos Scientific Laboratory, Los

147, on the recommendation of the Commission’s Medical Board of Review,. .

% 980705—352
_x L.
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The committee reviews the AEC programs in medical and biological ypy, Sen

and Lealth and recommends to the Commission general policies in thege ﬁ;llr]
The committee has held 20 meetings and reports to the Commission gy a1
meeting, A

Dr. ATAN GREGS, chairman; director for medical sciences, Rockefeller Fonyg
tion, New York, N. Y. &

Dr. ERNEST W. GoODPASTTRE, vice chairman; dean, school of medicine ang
fessor. of patholegy, Vanderbilt Univer sity, Nashville, Tenn,

Dr. EpwaRrp A. Doisy, director, department of physiology and bloehe"“\[r\
St. Louis University School of Medicine, 8t. Louis, Mo.

Dr. GroaccHINe FAILLs, head, department of radiology, Columbia Dnl‘erm
Medical School, New York, N. X.

P,

"Dr. E. C. STARMAN, chief, division of plant pathology and botany, Uliversyyy o "_ -2
. ¥ oof

Minnesota, Minneapolis, Minn.

Dr, CurT STERN, professor of zoology, University of California, Berkeley, Calig
Dy, Joserr T. WEARN, dean, school of medicine, Western Reserve Lm‘erqq

. Cleveland, Ohio.

Adwisory Committee on Chemistry

Most of the work of the commiltee is -accomplished by individuyg

Dr. FARRINGTON Dan1rLs, professor of chemistry, University of Wisconsin, Mag;.
son, Wis, :

Dr. G. B. KisTiagowsky, professor of chs-mlc,try, Harvard University, Fam. .

bridge, Mass.

Dr. JosgrH E. Maver, professor of chemistry, University of Chicago, Chlcaga,
111

Dr. GreNn T, Searorg, professor of chemistry, University of California, Berke;a-g
Calif.

. Dr, Do~ M. Yosr, professor of chemistry, Cahforma Institute of Technnlﬁﬁ';l.

- Pasadena, Calif. _
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This committee was appointed in June 1949 to advise on policy concernmg the
'AEC program of supperting basic uneclassified chemistry research in Universy,
ties; and the relationship of this program to the AZC's own chemistry l‘&seamr 3
. progran.
congultation as specific problems arise.
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Community Operations Panel

gy, Doxarp E.

= Corp., Richn

This committee was appointed in July 1950 te study the problems of intre 23
ducing private ownership of real property and self-government in the AECT ¥ snd Surgeon:
3. Howarp E
§ mingham, Al
1. PaTL C.
-4 Tenn.

communities at Log Alamos, N. Mex.; Richiand, Wash.; and Oak Ridge, Tern
The committee has visited the three communities and made detailed repore
to the Commission relating to these problems.

RrcmarpsoN G. Scuery, chairman ; of Scurry, Scurry & Pace, Dallas, Tex.

. Ep1TH H.

IrEpERICK M, BABCOCEK, private consultant in construction finance and honsins-'-‘ _

Washington, D. C.

Grouce E. BEAN, city manager, Grand Hapids, Mich. :
IEORGE (GOVE, vice president for housing projects, Metropolitan Life Inaurar.-*
o, New York, N. Y,

" panel wa
"3i raisal of the
Fof 1946, 1t
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Advisory Board of Contract Appeals

poard wis established in February 1950. One or more of its members hears
i jct appeals arising under the “disputes articles” of AEC coutracts and
'““n Dtracts and makes lecommendatlonf-'- to the General Manager concerning

pes dlspOSItlon
ox ELLIOTT, dean of the Jaw school, University of Southern California,

Sﬁﬂ”sp Angeles, Calif,
R 1 F. TacGarr, assistant dean, school of husiness administration, Uni-

cersity of Michigan, Aun Arbor, Mich,
- pne vacancy)

Advisory Commaitee on Fsotope Distribution

R 5 -...[-gmmittee was originally appointed by the Manhattan District to advise

ﬂt:he off-project distribution of isotopes. The Commission approved its con-

guation i1 December 1947 to aid in establishing new policies on distributing
amactﬂ’e materials and to review existing policies. The committee reviews

um;mal applications for use of radivisotopes in human beings, and all other
ests for their use in research, education, and industry which are referred

) it bY the Commission.

‘ FARBINGTOE Daxers, chairman; professor of chemistry, University of
wisconsin, Madison, Wis

pr. AUSTIN M. Brours, director, biology division, Argonne National Laboratory,
Chicago, IiL

pr. SceoN T. Cawrrir, Tumor Institute of the Swedish Hospital, Seattie, Wagh,

pr. Ricrard CHAMBERLAIN, University of Pennsylvania Medical School, Phila-.
delphia, Pa.

pr. SaMUEL E. BaTon, A, D. Little, Inc., Cambridge, Mass. ’ -

pr. RosLEY D, Evans, professor of physics, Massachusetts Institute of Tech- _
nology, Combridge, Masgs.

or. SteRLING B. HENDRICKS, head chemist, Bureau of Plant Industry, Soilg and

- Agricultural Engineering, U. 8. Department of Agriculture, Beltsville, Md.

: Ir. A, H. HorLLaND, Jr., medical director, Armour Research Laboratory, Chi-

= eago, I ;

- Dr. DosaLp E. HuLi, research chemist, process division, California Research

i (orp, Richmond, Calif.

";f}Jz. Eorra H. Quimey, associate professor of radiology, College of Physicians

< apd Surgeons, Columbia University, New York, N. Y.

 Ir. Howare B. Sxirrer, associate director, Southern Research Institute, Bir-
mingham, Ala.

Ir. PavL C. ArpERSOLD, Secretary: chief, isotopes divlsmn. ARC, Oak Ridge,
Teng,

Patent Advisory Panel

Tﬁ% Panel was appointed in January 1947 to make a general review and
“¥ppraisal of the problems raised by the patent provisions of the Atoniic Energy
-‘-ﬁ of 1946, 1t makes informal reports and recommendations t6¢ the Commission
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ETTE L. DEGoOLYT

H. TaoMAS ATSTERN ; of Covington & Burling, Washington, D. C, ':-]S

WiLLray H. Davis: of Davis, FHoxie & Faithfull, New York, N. ¥, ehiiy ‘.ﬂi;c:LD F. FIELD, €0
Patent Survey Committee, U. 8. Department of Commerce. “:;:::;;( G USTAFBON, CODS

Jor~ A. DIENNER: of Brown, Jackson, Boettcher & DMienner, C-hi(tago, i . JORALEMOX, ger

Hecror M, HoLMES § of Fish, Richardson & Neave, Boston, Mass, ; ER L. MAXSON, v

CasPER W. Qous ; of Dawson & Ooms, Chicage, Il :;3.;,;51‘ H. Rosk, che

“' pgham, Ala.

155 O. SNELLING,
3, Co., Allentown,
Thig committee of leading authorities from government, industry, and educyi;, ¥ R. WHITAKER, €
was named in September 1948 to provide the Atomic Energy Commisyigy “‘iti, f o E. WILLIANMS, d
continuous review of its personnel management practices and to evalugte

best personnel methods of government and industry in deiermining overal) Ap,

ra Industrial
policies. The committee nsually meets once o month, 2

. R committec will as
ARTHUR 8. FLEMMING, chairman; assistant to the director of manpower, Ofﬁf used in the loeat
: of Defense Mobilization, Washington, D. C.; president, Obio Wesleyyy Unk in evaluating the
versity, Delaware, Ohio. ¥

, 3 baiance carefu
LAWRENCE A. Arrrey, president, American Management Association, New Yok have been tho
N ¥ | . %5t the nontechn
L. CLayToN HiLL, professor of industrial relations, University of Michiggp As 1o such matters
i - + 41T
T 3.:ce scale Governr
Ronert RAMSPECK, chairman, U. 8. Civil Service Commission, Washington, ) o8

WALLACE SAYRE, professor of public administration, school of business ang ¢ OCERS McCULLOUG
administration, City College of New York, N. Y. Fhenmical Co., 8t. Ln
Tronas G. Spares, professor of industrial administration, Yale Usniversity, Nedlh- CONNEE, Jr., ma

Haven, Conn. ; former vice president, General Foods Corp. 2, Wilmington, De
- . DoaX, managel

3lls, 1daho.
87 OSBORN, manag

Afied Chemical ant
This board was appointed in March 1949 primarily to review specific personng  RoGms, manage:
security cases which arise under the Commission’s administrative review prigk A Pa.
cedure and make recommendations concerning them to the General ’C STRATTON, §
The board, in its monthly meetings, also advises the Commission on the brea 'vision, The Trave
considerations regarding personnel security, such as criteria for determining®

eligibility for security clearance snd personnel security procedures.
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Adwvisory Commitiee on Pe:’rs_onnez Management
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Personnel Security Review Board

I T, eetle

IR I T I T

Ganson IPrmeeLi, chairman; of Root, Ballantine, Harlan, Bushby & Palmery

______ Washington, D. C. % committee was ¢

iz ,- ARTHUR S. FLEMAMING, assistant to the director of manpower, Office of Defensé@hazards of the op

Mobilization, Washington, D. C.; president, Ohio Wesleyan University, Dela§e by the contraectc
ware, Ohio, Zprmake recommen

Bruce D. SMITH, director, United Corp., New York, N. Y., and Lehigh Coal-#gperts in the fiel(
Navigation Co., Philadelphia, Pa. IR nedicine meets

i Mte past this has be

EFTRRTITEIRE 4 TP R EORRPU I 1 Y A

tres

Committee on Roaw Materials P Eowarp TELLER,

: . . . ) o Ene 32mos Scientific L
This committee was appointed in October 1947 to review the Atomic B ANS0ON BENEDIC,

isgion' i i i explornticniy
Commission's raw materials program and to advise on guestions of €xp 2. 0. on leave fro

' i i i inte 1R
deve]nx-)ment, and procurement. The committee has met nine times 8§ ZWusetts Institute ¢
formation. )

[
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BERS
3 wH McLaUGHLIN, chairman; president, Homestake Mining Co., San
xaAlp L

E;I‘lw Calif. )
GOLTEE, petroleum geologist, DeGolyer & McNaughton, Dallas,

..:ra] lciSCG,

W E L. De
o j. Fieup, consulting mining engineer, Duinth, Minn.
5050 7SO, consuiting geologist, M. A. Flanna Co., Cleveland, Ohio.
K-« 'GvLLEMONs geologist, San Franeisco, Calif,
w b J(L A[AXS0N, vice president, Oliver Iron Mining Co., Duluth, Minn.
-#’”‘TZB H' ‘ROSE, chemical engineer, Tennessee Coal, Iron & Railroad Co., Bir-
NEST -

" pioght Ala. i 1ti hemist, Trojan Pow
F om0 SNELLING, director of research and consulting chemist, a| ow-
¥i

r Co., Allentown, Pa.
¢ WHITAKER, consulting mining engineer, Denver, Colo.

WiLLLAMS, director, Battelle Memorial Institute, Columbus, Ohio.

= 3 i B
e B
' Industrial Comanittee on Reactor Location Problems

= ;-o.mmittee will assist and advise the Commission in determining the criteria -
_ﬂ;usea in the location of atomic energy plants with regard to populated areas
i ‘m evaluating the adequacy and necessity for the isolation of such plants,
k& :ﬂdwm balﬁnce carefully the technical and scientific aspects of reactor hazards,

. _sich have been thoroughly developed by the Reactor Safeguard Committee,

sainst the nontechnical aspects of reactor locations. Consideration will be
3 -;ren to such matters as publie relations and the impact on adjacent communities
Ehrge seale Government acquisition of land.

: . RogERB McCuLLoGGH, chairman ; General Develcpment Department, Monsanto
chemical Co., St. Louis, Mo.

w, P. CONNER, Jr., mapager, physics div., Research Department, Hercules Powder

{0, Wilmington, Del

- g L Doan, manager, Atomic Energy Division, Phillips Petroleum Co., Idaho -

= pulls, 1daho.

" £ R. OsporN, manager of industrial development, General Chemical Division,

. Allied Chemical and Dye Corp., New York, N. Y.

= B 4. RoeErs, manager, central engineering, Allied Chemical & Dye Corp., Morris- -~

T town, Pa. :

- Regme C. STRATTON, supervising chemical engineer, Engineering & Loss Control
> Division, The Travelers Insurance Co., Hartford, Conn.

Reactor Safeguard Commitiee

Tuls committee was established in the fall of 1947 to advise the Commission on
‘e hazards of the operation of reactors. The committee reviews safety studies
rife by the contractors on proposed reactors for completeness and aceuracy and

“ ] medicine meets whenever problems arise which require its consideration
.T_'JI_'\_h the past this has been about four times a year.

D+ Enwarp TELLER, chairman ; assistant director for weapons development, Los
- Alzmos Scientific Laboratory, Los Alamos, N. Mex.
- . Manson BeErNEDICT, technical assistant to general manager, ARC, Washington,
D.C.; on leave Irom his position as professor of chemical engineering, Massa-
thusetts Institute of Technology, Cambridge, Mass. o

SLTOE

- &y make recommendations for modifications or further study. This committes =
- #experts in the flelds of physics, chemistry, sanitary engineering, meteorology = -
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H”“Di{;..- : pil;" HogERTU N,
i \1* J. MURPHY,
o, dive of Crion
¢ . M. MTRPIIY,

Dr. Hyaer L. Friepell, director, department of radiology, Lakesige
Western Reserve University, Cleveland, Ohlo.

Col. BExTaMIy HoLzMAN, meteorologist, office of director of reseape,
velopment, United States Air Force, Washington, D. C.

Dr. FREDERICE SErrz, professor of physics, Tniversity of Mlinois, Urbay,

Dr. JoEX A. WHEELER, James Forrestal Research Center, Princeton 1 £ PANIEL J. PFL
Princeton, N. J. ;Pﬁl'cll’ AEC, Wa

Dr. ABEL WoLaaw, head, departwent of sanitary engineering, Johpg Hop: E:SNIS PULESTOX,
University, Baltimore, M4. B ‘E-'Ijﬁborﬂtor}', Upnite

Dr. I. B, JouX, central research depariment, Monsante Chemica] Co., Dy 5 picmARD F.RIL
Ohio. e guiversity of Ca

_ CHARLEB SLES&S

{eation, ABC, N

. . . RALPH CARLIS:
The appointment of this group was authorized io May 1948 to advige the Co 1I.J " Alamos Sclel
Mis > -

mission on the development of methods and equipment for keeping the atmospy . R. STEEN, ]
at and near AEC installations free of toxic or radioactive contaminatjoy T;“ - !b‘oratorv Sche

s " * . . FUB |
group has held five meetings. Individual members also give consulting 4 « §i4

1 1 bl dvie § . STEVEXSOK,
on specific proposals and problems, S W

§ cersity of Califo
§. Jorn C. Wool
¥: 1. du Pont de

BT i,

4 1
Uiyerg,,

Stack Gas Problem Working Group

Dr. ABErL. WorLMAN, chairman; head, department of sanitary engineering,
Hopking University, Baltimore, Md.

Dr. PaiLir Drixxes, profesgor of industrial hygiene, Harvard University Schiw
of Public THealth, Doston, Mass. i. 4. D. YouNg, «

Dr. LYLE GILBERTSOX, vesearch division, Air Reduction Sales (o, Lahoratnq 5 Ehicagﬂ, In,
New York, N. Y, T

Dr. H. FrasErR JOHXSTONE, professor of ch_emical engineering, University ot Il
nvis, Urbana, 111

Dr, MoveR D. TrHOoMAS, department of agrienltural research, American Bmelting
& Refining Co., Sali Lake City, TGtah. .

Dr. WirLiam P. YAxT, director of research, Mine Safety Appliances Co,, iy
burgh, Pa. :

Jouhin

Ad Hoc Com

l commitiee wi
& improve the dis
B king committee

$-EC bas, in our «
Rrovered any hug

i i j g o gpecific cases
This panel, representing the major AEQ research contractors, was appointed iy - 4 the committee -
June 1948 to advise the Commission on all aspects of it technical information 3R

i i ; : C o1 ' I, consider furthes
services, Meelings are held three times a year to consider technical informatios 3 ustrial use
services. : : .

Technical Information Panel

; . . . X orry D. KiRKPA
Dr. AuvsenTo F. THOMPSOX, chalrman chief, technic.l information service, divi-=3

. - - . , & and director of «
sion of information services, AEC, Washington, D, C. By v
Dr. IIexRY A. EBL:}IR, director, Atomic Energy Project, University of Rochester, -_{.; E. BLANE, edito
Rochester, N, Y. _ . ‘ ' ' .  dxe Hagpy, Nati
BrewER F. BOARDMAN, technical advisor, technical information service, divisios 3 r2E HENXEY. T
3 ] 16 r 16l o, " =@ o '
of information SQI‘T’]C'.ES, AEC, Oak Rld',ge, Tenn. 3 witor, Electroni
W. E. DreezEN, administrative aide to director, Ames Laboratory, Ames, Jowe 3 v arn KERUTZRE:
WiLLtan H. Haaioion, staff assistant to assistant manager, Westinghooe3 B WarTer J. N
Atfomie Power Division. Pittsburgh, Pa. '

28 Chemical Socict
s T a H A nerqie. <
SY\ET‘?\? Harris, manager, documenis department, Sandia Corp., Albugued E 0. MyaTT, man
N. Mex.

: : i hb Aton, D, C.
W. L. HarRwELL, head, patents and declassification department, Carbide & Cartt 3

i i i i 057 Oak Ridge, Tets. J 2308 S. RicH,
Chemicale Co., div. of Union Carbide & Carborn Corp. {E-25), Oa ge, B Engineers, New

FYRGE STETEON, e
28 Engineers, New
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T HOGLRTON; technical reports director, Vitro Corp. of America, New York,
5' ¥ A[TRPETY, gasistent te research director, Carbide & Carbon Chemicals
of Union Carbide & Carbon Corp. (ORNL), Oak Ridge, Tenn.
d“ \[URPHY, professor of ehemistry, New York University, New York.
- pr J. PFLAU, chief, materials and information branch, division of re-
B ;I AEC, Washington, D. C.
seal® PuLESTON, head, technical information division, Brookhaven National
W‘\IS tory, Upton, Long Island, N. Y.
'. bmrfmn F. RILEY, chief, radiation chemistry section, Atmme Energy Project,
i .raity of California, Los Angeles, Calif,
fnwimzs S1esSER, director, division of technical information and declassi-
n‘:snn, ARC, New York, N. Y. _ . -
- parPE CarLISLE SMITH, assistant director for classification and security,
Alainos Scientific Laboratory, Los Alamos, N. Mex.
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Ad Hoe Committee on Technological Information for Industry

This committee was appointed in July 1949 to advise the Commission on ways
w improve the dissemination of its technological information to industry. A

working committee examined the Commission’s technological files and processes, = -

qnd reported in January 1951 that “The declassification of information by the

AEC has, in our opinion, been found to be satisfactory. In no case have we

meovered any huge amounts of secret information of value to industry, although

wome specific cases of valuahle information are noted in our reports.” In Novem-

per the commitiee met with representatives of the AEC and its major contracters

to consider further methods of disseminating AEC technologieal information for
. mpdustrial use, .

% | #osey D. KIREPATRICK, chairman ; member of working committee ; vice president T

and director of editorial development, McGraW-Hﬂl Book Co., Inc., New Yorh,
XY
- LR DLang, editor, Modern Industry, New York, N, Y.
Sise Harpy, National Association of Manufacturers, Washington, D. C.
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DOMESTIC

“_opts classified by

=
)
[=]

J

. Michigan oo
- ANNesots. -

wissiaslppl. .o

g\{issnurl .........
Montans.- -
} NebrasKo.--.---.
New Hampshire..
Now JErsey - -—--

New Mexico.
$ New York ..
North Carolina__.
North Dakota.

Washington .-
West Virginia_ ...

! T
. NUMEBER OF SHIFMENTS
: T T——
CAug. 2, ¢ Julyi, | Julyd, | Julyl, | Julyd, | Jyjpg s ~
1946, to | 1947, to | 1948, to | 1949, to | 1950, to : 1957 4, ! Ten
Tune 30, | June 30, | June 30, ; June 30, | June 36, | Noyv 33 i \‘0:‘«; L
{o1g47 | | 1948 1049 1950 1951 w5
1 ! S S i
Shipments classified by broad l T
field of utilization: : !
Radioactive isotopes: ¢
Mediceal therapy. - 407 884 1, 564 2, ho4 3,532 1,534 |
Animal physiology.._..; 280 712 860 | 1,150, 1,208 s |0
Phystes. ooooocmeeao - | g2 175 271 376 413 00 <,
Chemistry. ... _.ocoo__ 74 188 254 223 250 100 1,
Plant physiology ... .. 40 1407 195 282 244 gt L
Industrial research_..__ 42 68 135 217 322 166 |
Ruacteriology  ooooo. .- 11 53 7 B4 114 59
(Gieneral research and ! ‘
P PRASTSY o3 11711 L AR P e PESETTSIS FEEEL R EEEEEE 466
T 151y SN DR 4 187 3902 717 395 |
Total.___...ooaeeee- o15 | 2100 | 35781 58| 686 34| oo
w3
Stable isotopes: : !“‘“*--— 5
Physies ... 27 175 245 208 214 89 |
Chemistry _____..____. . 12 69 68 92 121 4 |
Animal physiology..._ H 16 35 33 34 45 15 l
Industrial research_____ R 21 4 6 2 i
Plant physiology oo |oneomoun-- 5 9 2 1 g |
Bacteriology. . - oo aoo oo 2 L S 2 9 L
4 1111 S NOU ) FPU 6 2 1 1 =
Total. e e 55 307 | 369 434 388 15 _-T::
Shipments classified by kind of It
isotope:
Radioactive {sotopes:
Todine 138 o oo aan 276 741 1,213 1,954 2,758 1,317 § 3% ;
Phosphorus32__.._.._. 260 47 1, 221 1,582 1,864 W g
Carbonid.. ... 88 134 148 216 318 143 : 180
Sodinm 24— 32 113 152 503 213 55 T
Sulfur 35. . - 31 35 8¢ 115 122 RA "
Gold 198, 199______..... 63 23 3¢ 9 217 IR ¢ =
Calelum 45, ... 22 10 b5 75 B8 53 3
Tron 55, 59 ..coomnna- 26 a4 48 57 72 25 Fe
Cobalt 60 _ .. _.._..___ 24 22 5B 82 165 0 w
Potassinm 42 .__.____.. b 24 53 05 138 49 e
Strontinm 59, 90....._._ 7 15 17 16 41 41 "W
Other (61} ... .. 93 263 £85 404 890 44 LY
Total. o oo maaes o5 2,191 3,575 5, 298 6,08 3442 mae
ftable isotopes: ) i
Deuterium cxide (heavy : I
water} . . mmaas N 115 116 a6 122 47 o
Treuterinm {hydrogen t
2} e i cccam—— 22 a7 70 103 105 3 i -
Boron 10and 11..__.__. 2 35 32 37 13 R
Hellm . - oo cee|cmmmamm el frmm e m e 7 1 51 :
Oxygen 18. .o __ bacmmmmemnn 23 17 17 2 §:
Electromapgnetic con- | )
contrated ... _..oooos|occooannn- 37 125 174 14 4! i
P Y AR PN P E P CEE LT, -1 t
Total o ooomnee 55 307 369 434 388 150 L
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ppADS-- -~
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““"ra e -

TUTAL NUMEBEDR OF
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| XOVEMBER 80, 3051 |!

TUTAL KTUMBER OF
SIMPFMEXNTE TO
NOVEMBER 3, 1941

_l FOREIGN
Ll
Radio- ! Radio-
wotive Siable E ‘ active Stable
I ahtmments classified by coun-
50 1 Argentina
L3 Auvstealia_______ . __...
07 - Belgiom. .o ..
2,207 111 Brazil ...
141 2 Canada___.__. - ...
269 [ Chile___ e
a8 7 Colombia
404 oyt Cuba. o aae
107 4 Denmark
248 10 Pominican Republic. __..
by 3 ! | OF 0. A
4 | ! Finland____ ... _.....
1,840 22 | Franee . oceecnooans
346 58 Teeland ... . ...
237 [ India_ ..o
102 8 srael .. o aeeeoC
113 1 Ttaly el iaeans
334 10 Japan_ ...
B Tehanon. ... ...._ooooooo-
1, 548 M Mexico_ ...
2 137 192 Netherlands. .
R 48 New Zealand.
fi15 41 Norway . cooeene
11 | Pakistan_ ..o caea-
621 28 Peru. e
fi 7 Bpain______ .
123 |- Sweden. .. oot
T T Switzerland
384 57 Trieste_ e
35 | e Turkey. .ocom oo eeee
2,897 203 Tnion of South Africa_.__ - 2 R,
438 18 United Kingdom:
b2 S Bermuda_ ...} b . ...
1,449 147 British West Africa__.__
114 8 England. ... ... 1084 ...
22 8 L0F 51143 ¢’y
1,357 129
19 1 Total. e -
-2 D Shipments classified by kind
4 | of isotope:
603 24 Phosphorms 32 . _____.
avs 49 Todine 131
198 3 Carbon 14
157 7 Bulfur3s. . ..o
224 14 Iron 55, 59
3 1 Oobalt6d__________
bn8 68 Calelum 45
14 |l . Btrontinm 8§, 80
Other. .o oo aea-
22, 347 1,703
Totale e oo eeaa
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- Arkansgs, University of. R. Arpdt and . E. Damon, Investigation of th, Rag, ép,,ﬂcflorts and the
- getivity of Thermal Waters and Its Relationship to the Geology and G"'OChEmm.y qu se TUnivers

- of Uranium. 1, (B) Apalsti

Cah‘fomz‘a Institute of Technology. H. Brown, Study of Fundamental Gen, } n,;gsse Unive:
chemistry of Critical Materials & Development of Hconomic Processes g, th 3
ST MNESSLE, Unive.

Isolation. . Fjﬂek Shale asa &

1] H. Schuler, Tse of Todine as a Radical Detecto :
Canisius Oollicge, R. 8 * iu Radiatiq, § erbilt Univer
Processes, K

bi iversity. J. L. Kulp, Uranium-Lead Method of Age D N
Columbia University. 3 wp, & se Determinggjop i ginia, Univers
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I H.ll!

_ (‘olumbm meersrfy. V. K. LaMer, Pundamental Investigations of Phosphats
Slimes. .

L ;consin, Unive
Columbia Universify. J. M. Milicr, Radiochemieal Program at Nevis.

§.+ Grade Ores.
Floride State College. R. E. Johnson, Exchange Between Labeled Halogens and
Certain Inorganic Halides.

§ile University.

: ’gVoltages aud ¢
Tllinois Imstitute of Tedmoloay G. Gibson, The Fundamental Chemistry

Tranium, 1

Illinois Institute of Technology. H. E. Gunning, The Fundamental Meehanism:_
for the Decompesition of Organic Moleenles by Metal Photosensitization and Othe.'
Collisions of the Second Kind. 3

5) Heat Transf

Illinois Institute of Technology. M. E. Runner, Acids of the Hydrogen Flllonde .
System. Binegie Institul

Indiang University. F. T. Gucker, Jr., Equipping of Laboratory for Work mtk' piumbia Univers
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Ainois, Universil

Ma-&sachtf.setts Institute of Technology. A. M. Gaudin, Technigues in Minerni 3 diation Damag
Engineering. E
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Fluorides. -3 atals of Cold-v
North Caroling State College. F. P. Pike, Performance of Contraciors for Liquitgg -
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repV™ ceudying Chemical Reaction Kinetics iu the Gas Puuse.
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n Californie, University of. H. L. Friedman, Solutions of Inorganic
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. éndcf‘bm University. M. D. Peterson, Radiation Stability and Inorganic RRadio-
emistry.
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":'nuﬂ&“]-" Operated Ion Exchange Separation Equipment,

gaconsin, University of. I. Daniels, Uraninm Exploration and Reeovery from
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Btanford University. O, C. Shepard, Resistance of Materials to En“ll‘un
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Johns Hopkins University. $. $. Hanna, Fast Neutron Cross-Section Mey,,
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Nuclides in & Cyclotron,
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Rice Institute. 'T. W. Bonner, Nuclear Physics of the Light Elements,
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REACTOR DEVELOFPMENT RESEARCH CONTRACTS

Brookhaven National Laboretory. L. P, Hatch, Waste Disposal,
disposal of radioactive materials by permanent fixation on natural clays,

California, University of. N. B. Gotans, Research and Development on t!e giations of gan
Investigating ves -

of sanitary engineering methods for dispesal of high-volume, low-level radio 3

Use of Sewage Treatment Processes on Radioactive Wastes.

active wastes.

‘California, University of. R. Bromberg and W. L. Martin, Liquid Systems °
Engineering Research. Studies of bubble and gas forination in liquid systems -

and transient behavior of high-temperature, high-pressure water systems.
Columbia University. E. L. Caden and C. G. King,

ucts. To study possibilities of a commercial process of food preservation, utilis-
ing the bactericidal properties of penetrating X- and gamma radistion, including = |

mixed fission products.

Columbia University. W. A. Selke, Utilization of Fission Products.
and development on the effect of radiations from fission produects,

the effect of gamma radiation on chemical reactions.

Harvard University. H. A. Thomsas, Waste Disposal. Determination of d; =
1wt 3

tribution and disposition of radioactive material iniroduced into fres
reservoirs and streams. -
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_,‘EC o

[ piversity. Philip Drioker, Air Cleaning. Research and develop-
i r-:-ﬂf'dﬁi'l'_ cleaning, including equipment, sampling methods, compilation of air-
ol o ndbook, and training of personnel,

- versity of. H. F. Johnstone, Aerosol Lesearch and Development.
¢ fupdamental properties of aervsols as related to air cleaning.

- eat)

; ‘-(--'uﬂgution 0
B Hopking Dniversity.  Abel Wolman, Disposal of Liguid and Solid Radio-
1akH3 wastes. Copcentration of radicactivity in plumbing systems; adsorp-
4otive radioactive material on natural waterborne silts; circulation of estuarial

jon uﬂ and distribution of aetivity in institutional ineinerators.
,_.ﬁer:n )
) Hanrille Co. H.T. Coss, Thermal Insulation Matter. To develop insula-

"‘)migwith petter insulating properties than those now available and with charac-
1iens tgble for reactor use.

tieg sud
eristics * _
titile, Ine. . Stafford and W. J. Smith, Filter Research and De-

for removal of aerosols from gaseous effluents.

achuseits Institute of Pechnology. Rolf Eliassen, Water Decontamination.:

it . . .
:emofﬂl of radioactivity from water supplies by conventional water-treatment

pethodS-

ya;sad!u-sf"“"’ Instituie of Technology. B. E. Proctor, Utilization of Fission
prodacts. An investigation of uses for fission producis in the sterilization of
fousdls, pharmaceuticals, and tissues,

yichigun, University of. C. W. Good, Industrial Utilization of Fission Products.
jpvestizate possible use of fission products and identify arcas within which (a}
pdustrial uses of such products are technically and economically feasible; and
ibj fgrther research and development would be useful.

yinnesota, University of. H. 8. Isbin and N. R. Amundson. Reactor cooling
mrestigations to study pressure drop and transient flow characteristics in two
phase, water-steam, systems, :

votional Burean of Stendurds end Ofice of Naval Research. L. 8. Taylor,
pepetration and Diffusion of High-Energy Gammsa Rays. Analytical and experi-

- wental studies to provide data for design of gamma ray shields.

Yational Burecau of Standards, V. Fano, Sbielding Calculations. Detailed cal-

& eations of gaming ray attenutation in various media, covering & wide range of

* gmma energies.

Sew Merico, University of. C. W, Beck, Waste Disposal., Petrographic and

aiseralogic studies related to disposal of radioactive wastes.

Yew York Universgity. C. Edwards and W, E. Dobbins, Waste Disposal. Feasi-
bility of trickling filter and activated sludge process for treatment of dilute
rdicactive wastes. '

Ser York University. Gordon Strom, Atmospheric Disposal. Investigation of -~

. frasibility of using wind tunnels in evaluating disposal of gaseous effluents.

— Porder Weld Process Co. R. A, Wiese, Protective Coatings. To provide for
= &velopment of methods of applying special metals on odd shapes.

= Empselaer Polytechnic Institute. J. O. Hougen, Liquid-Liguid Extraction Stud-

#. Research in liquid-tiquid extraction; experimentation with pilof-plant size
siraction column.

B80TOB—52— 11

Development of high-efficiency, high-temperature, acid-resistant
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Stanford Research Institute. P, W. Cook, Feasibility Study of Solar p,

tion. 'To evaluate Teasibility of using energy content in sun's rays to ey
reduce volumine, and decontaminate liquid radiouctive wasles.

;”'Ul';ﬂ_
‘rlI’UI‘:mI

Stanford Research Institute. P. J. Lovewell, Industrial Survey. To sty
ipdustry in investigating uses of fission products and to determine “‘“fagm
desirable research: and development.

or

U. 8. Bureau of Mincs. R. C. Corey, Incineration of Radioactive Wasteg

develop a practical incinerator for. disposal of solid combustible radioaetir(J
. [
wastes at non-AEC locations. &

Yale University. R. H. Bretton, Utilization of Fission Products. Resf,aml .

effect of radiations from fission products, particularly gamma radiaig,, |
. . Y
¢hemical reactions.

BIOLOGY, MEDICINE, AND BIOPHYSICS RESEARCH OCONTRACTS
Biology

Amherst College, G. W. Kidder, Research in Radiobiology and Biochemjey
Genetics using Radioactive Isotopes,

" Arizona, tfniversity of. W. H. Fuller and W. T. McGeorge, Utilization of pj,.

phorus from Biological Materials and Uptake of Stronfium by Varjous Type
Crops.?

Arkansus, University of. P.L.Day, J. R. Totter, J. 8. Dinning, and I. Meschay
Studies on the Biochemical and Nutritional Aspeets of X-radiation Injury.

Arkansas, University of. 1. Mescham and E. Kerekes, Basic Studies in the Uiy
zation of Cobalt 60 as 2 Radiam Substitute.

Arkansas, Univergity of. J. M. Siegel, Investigation of Intermediary Metabolisy
of the Photosynthetie bacteria?

Battelle Memorial Institute. K. 8. Chester, The Nutrition of Obligate Parasites

in Plants.?®

Battclle Memorial Institute,
cides.?

K. 8. Chester, Study of Mode of Action of Funy-

Boypce Thompson Institute. G. L. McNew, Use of Tracer Fungicides in Deter-
mining the Mechanics of Protecting Plants from Fungus Diseases.’

Brooklyn, Polytechnic Institute of. C. Neuberg, Factors Influencing the Solu-
bility of Heavy Metal Complexes and Their Metabolism.

Brooklyn, Polytechnic Institute of. G. Oster, Effect of Ultra-violet Radiation

on Enzymes and Viruses,

Brown University. J. W. Wilson, The Role of thie Intestinal Floras in Radiation

Injury.
California Institute of Technology. G. W. Beadle, The Genetic and Cvtological
Effects of Iligh Energy Radiation?®

California Institute of Technology. H. Borsook, Bioclogical Synthesis of Proteins -

Labeled with Isotopes.®

2 Plant seience project.
® Contract administered through Office of Naval Research, Wushington, D. C.
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{ o

pmiversity of. EL A Barker, W. Z. Hassid, and C. C. Delwich, Chemi-
) 1 0]

- ';"m”i-!:‘ie“ of Plants and Bacteria.’
LT aivd el . . .
o Aett rrivcrsity of. A. S, Crafts, The Transiocation of Herbicides in
o 1159 of radioactive isotopes and other indicators to study absorption
edt '-I;i:tion of herbicidal chemieals
nd 'Str] H : T al -
bt di . iversity of. G.H.Hart, The Effect of Radiation on Work Capacity
“ RN h B
?“""'ﬁ;;«_revit)’ of the Dog.
s . juersity of. L. Jacobsen and R, Overstreet, Study of the Internal

conppitl, O ) , .
:u_afl,f“"”l:al’i ¢ Factors and the External or Environmental Faciors Infuencing Ion
" sgatabe
Ry ﬂt‘:‘ Plants_2

4 . b"
e rption Ve . . .
A a Oniversity of. M. Kleiber, Intermediary Metabolism of Organic

-.‘a:!ffmﬂf-dq and Biological 8ynthesis in Farm Apimals.

p‘mml‘“uﬂ
— Oniversity of. F. M. Turrell, F. 8. Guather, R. L. Metealf, and R, B.
Tt !

pse of Radioactive Tracers in Studies of the Mode of Action of Organic

mﬂdcides.’

Oniversity of, at Los Angeles. T. A. Geissman, The Sites apd Mecha-
tion of Physiologically-active Substances, with Particular Applica-
Acting Upon the Autonomic Nervoug System.

palfarRic:
SIS of AC
un to Druss

'I.cﬁforﬂfﬂn _ | 3
t_’ cgses a5 Approached by the Study of the Normal Plant Proteins.

Hicag0, University of. E. M. K. Geiling, Diosynthesis of Radioactive Drug

i npponnds.
rwgmbia University. 'T. Dobzhansky, The Population Genetics of Species of

1“50!}11113.

rolambia Universtty. C. G. King and H. B. Burch, The Metabolism of Ascorbic

acid, Glucuronic Acid and Glucoese Labeled with C 14 in Known Positions.

connecticut Agriculiural Erperiment Station. A. E, Dimond and J. G. Horsfall,
fherapy of Plant Disease by Nuclexr Radiations®

cornell University. M. R. Zelle, Cytological and Genetic Studies of Bacteria as
elated to Eifects of Radiation.

arigioare, University of. A. M. Clark, Radiation Effects upon Haploids and
piploids of Habrobracon.

huke University. P. J. Kramer, Study of the Factors Affecting the Absorption
«f Radioactive Phosphorus by Mycorrhizal and Non-mycorrhizal Roots of Pine.?

Duke Univergity. K. M. Wilbur, Isclation and Properties of Rat Liver Nuclei;
fkell Formation in Mollusks and Barnacles as Studied by Radioisotopes.

Emery W. Thurston Loboraiories, Los Angeles, Calif. B. H. Ershoff, Compara-
tre Effects of the Known B Vitamins and an Unidentified Antitexic Factor in
irer on Radiation Injury in the Rat.

Floride, University of. G. K. Davis, R. L. Shirley, and A. M. Pearson, Concen-

tration of Mineral Elements in the Fetus and the Relationship to Placental
Transfer of These Elements.

Fordham University. E. V. Brown, Fate of Thiamine Analogs in the Animal

Body ; Mechanism of Thiaminé Inhibition by Thiamine Analogs,
..‘-_‘—"—_l—

*Plant sclence profect.

University of, at Los Angeles. S. G. Wildman, The Study of Plant =~~~ %
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Fordham University., F. F. Xerd, Investigation on Fuzymatic Degry .
Native and Chemically Modified Proteins.

Georgia, University of. E. P. Odum and J. L. Paul, An Ecologicy] S
Land-use, Suceession, and Indicator Inveriebrate dnd Warni-blovdegd ‘er,, E
Populations of the Savanuah River Operations Areas.

lTll”

Georgia, University of. . Shoenborn, The Preoduction of Mutant Strai,
I‘ugloncud Flagellates and Their Use jn the Study of Carbom Dioxige oy, .

Xy ati i
Processes.”

Harris Research Laboratorics, Weshington, D. €. M. Harris, The Chelﬂl\tr
Biosynthesized Isotopically Labeled Cellulose and Allied Polvsqchandeg

Harvard University. K. Sax, Dosage Curves under Varying Conditiong of Tiy E
_ g -

and Intensity of Radiation.?

Howard University. L. A, Hansborough, The Effect of Labeling the Germ Celly
on PFertilization and Development.

Idaho, University of. W. K. Ferrell, T. 8. Buchanan, and E. E. Hubert, 4 Stud
of Absorption and Translecation of Mineral Elements in Diseased and Rey

Western White Pine by the Use of Radioactive Materials.”

Iltinots, University of. Y. C. Gunsalus, Intermediary Metabollsm of Carbohy. "

drates.

Illinois, University of, R. . Johnson and H, E. Carier, Nutritional Biocher,.
istry on the Metabolism of Amino Acids and Vitamins.

Illinois, University of,
Elements.

H. H. Mitchell, Content in Human Tissues of Trace

Indiana University,
Antigen and Antibody.

F. Haurowitz, The Mechanism of the Combination 4

Indiane University., H. J. Muller, The Influence of Radiation in Altering the
Incidence of Mutations in Drosophila.

Indianag University., 'T. M. Sonneborn, Specific Immobilization Substances {Ap-
tigens) of Paranmcotum aqurelig.

Indianag University, W. J. van Wagtendonk, Immunochemistry of Pairamecium
aurelia,

Iowa Siate College. 8. Aronoff, Metabolism and Physiology of Roots,?

1owae Siate College. J. W. Gowen and J. Stadler, Quantitative Study of Life-
time Sickness and Mortality and Progeny Effects Resulting from Exposure of
Animals to Penetrating Irradiation.

F. Schlenk, Nucleic Acid Metabolism.

Iowa State Coliege. F, H. Spedding, Combined Biochemical and Physiclogical
Action of Tyrosine and Vitamin B 12,

Iowa State College.
Nucleie Acids.

Johns Hopkins University. R, Ballentine and W. D). McElroy, Metabolism and
Functional Significance of Cobalto-protein.?

fowa State College.

C. H Werkman, Synthesis and Dissimilation of Bacterisi

2 Plant seience project.
3 Contract administered through Office of Naval Research, Washiugten, D. C.
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'qu*?fr}A(:T‘ I%E:SJE:&I?(:¥I

ne Dniversity, B. F. Crow, Purification of Intringic Factor in
fﬁphms

g MO

el THCE fieati
BT king University. W. D. McElroy and C. . Swanson, Modification
o gghatt Hol Use of Supplemental Environmental Faetors of the Frequency of

oh the L .
ugh t mosome Changes Indoced by X-rays, Radioactive Isotopes, Ultra-

o e d Chro Y

oy pight and Nitrogen Mustard.

Lapt > .

it opkins Untversity.  C. P. Richter, Part Played by the Adrenals in the

Joiﬂff}_ of Rats to Withstand Radiation Effects.
4 .
Abi ; State College of Agrieuliure and Applied Science. P. A. Dahm, An Auto-
‘gnsﬂ

. oraphic Study of the Distribution of Radioisotope Labeled Synthetic Or-
Lgrnc,-.acf;icides in Relation to Insecticidal Resistance o These Compounds by

208 University of. C. A. Leone and A. B. Leonard, Radium Chloride and
2 1

ietic Physiology of Rodents.
Iﬁﬂnopﬂle

L sland Biolopical Association, Inc. B. Wallace, Adaptive Value of Ex-

:mental Populations Exposed to Radiations.

guisiana State University and Agricultural and Mechanical College. J. F.
f‘h-istmﬁﬂ and V. Williams, The Effect of Biotin on Acetate. Utilization and -

apide grnthesis by micro-organisms.

Louisiana. State Univervity. H. BE. Wheeler, Investigations . of the Physiology,

: 'metics, and Host-parasite Relationships of Plaut Pathogeniec Fungi by the

pse of Radioisotopes.?

Yaryland, University of. J. C. Shaw, The Metabolism of Acetate, B-hydro-
swsbutrie Acid, Glucose, and Other Carbon Compounds in Lactating Ruminants,
dichigan State College. R. U. Byerrum and C. D. Ball, Transmethylation in

piants.”

Kichigan State College. H. B. Tukey, The Absorption and Utillzation of Radio-
sactides Applied to the Leaves of Plants ; the Absorption and Utilization of Stron-
tiom by Plants.? ’

Hichigan State College. 1. F. Wolterink gnd E. P. Reineke, Hormonal and
¥utritional Factors which Alter Half-lives and Differential Absorption Ratios
¢ Caleinm Muanganese, and Cobalt in the Animal Body.

Yichigan, University of. C. L. Markert, Mutagenic Effects of Different Types of
Radiation. :

Kichigan, University of. J. V. Neel, The Estimation of the Rate of Mutation
of Certain Human Genes,

¥innesota, University of. W. E. Peterson, A. Hemingway, and L. Mix, Study
of Milk Formation by the Use of Radioactive Compounds.

Hinnesota, University of. E. C. Stakman, Effects of Radioactive Substances

o1 Plant Pathogens aud Other Micro-organisms,?

Yissouri, University of. 8. Brody, Determination of Thyroid Activ'ity in Farm
Atimals by the Use of Radioactive Tracers.

Yipgouyi, University of. J. Levitt, Translocation of Mineral Substances in

Plantg,
-_-_-_--‘-—'

*Plant setence project.
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_ North Carcling State College. W, C. Gregory, Effects of Nuclear Reacty,

diation en Plant Growth.
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Missouri, University of. L. J. Stadler, The Genetic Nature of Indye.y ¥ 3 'lmi.” Lsed
tons, M ad= =7

. P Ceprah.
Nebraska, University of. E. F. Frolik and R. Morris, The Genetir. Eﬁ""l- 4507

; . - . % , o eted LIV
Thermal Neutron Irradiation of Crop Seeds. g [Ecafter N
. . i F i
Norih Caroling State College. D. B. Anderson, Investigation of th, R  purgh
Movement of Organie and Inorganic Compounds in the Tissues of Tutaey ’|I uf .-Hsts with
Species.® Too 4geCt= 7
jpane UM
: L o I{‘ 1 -:. _-'_-.' ]0 !
tion upon Genetics and Physiological Characteristics of Peanuts.® iy, £:590 &5

n it

rdue Un'l
{ jios ctive
R0ty Mei
_1 lds,=
{ .4 Studi
. 2 scoe B J
North Caroling, -University of. D. P. Costello, The Effccts of Radiatigng
Specific Energies on Mitosis. i ;

North Carolina State College. D. S. Grosch, The Genetic and De"elopm»m..
Effects of Ingested Radioactives. T
North Caroline State College. N, 8. Hall, Study of the Movelnent of Igng Throye
Soil Systems.’ &
North Caroling State College. 8. B. Tove, Effect of the Composition of the Db, -
on Lipide Metabolism. #

North Carcling, University of. M. Whittinghill, Tbhe Partial Eliminatigy Of.
Lethal Genes Before Reproduction in Drosophila by the Use of Environmenm;
Agents, E:

Notre Dame, University of. . S. Bachofer, 8tudy of Protection of Virug SFSte:m"_
against Irradiation. ; pes of PL

Oberlin College. G. T. Seott, Studies on the Physiology of Jon Accumulation any §, ithsonic
Electrolyte Balance in Living Cells. i

Ohio Agricultural Experiment Station, T. Kommendahl, The Physiology aud._ ,
Genetics of Plant Pathogenic Micro-organisms when Grown in the Presence of 3
Various Radivisotopes.? 3

Oklahoma Agricultural and Mechanical College. R. M. Chatters, Effects of Ra. 3

Oklahoma Agricultural and Mechanical Coliege. A. Hisenstark, Study of Anto- 3,
bacter Mutants Produced by Beta Irradiation.? :

Oklghoma Agricultural and Mechanical College. R. MacVicar, Isofope Inves; .
tigation of the Mechanism of Nitrate Reduction in Bacteria® )

Oklahoma Research Institute, University of. R. W. Goff, Study of the Effects of _:'
Isctopic Irradiation on Embryonic Capillaries. ‘

Oklahome Research Institute, University of. L. Rohrbaugh and E. L. Rice, Studs J;
of the Translocation of Tagged 2,4-D and Other Growth Regulators in Plants in §
Light and Darkness.®

Oregon Rtate College. J. N. Butts, The Mode of Action of 2,4-Dich101‘00h'33_'\'
oxyacetic Acid and Isopropyl n-phenyl Carbamate.’ 3

Oregon State College. V. H. Cheldelin and B. E. Christensen, Vitumin-amiuo '--d Prac
Acid and Carbohydrate-amino Acid Interrelationships Using Isotopic Tracel. Fgoneq

Oregon, University of. P. L. Risley and A. L. Soderwall, Localization of Radio:
sctive Isotopes in Germ Cells and Reproductive Tissues During Quiescence and__ tPlant
Activation. :

¢ Plant science project,
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nmve?saty of. D.W. 'Wllson Synthesis of Isotopiec Carbon Com-

a-nla’
pet dy!;,sed in Biochemistiry.
i p, University of. R. Buchsbaum, The Study of Normal and Virus-
g ettt Cells in Tissue Culture in Perfusion Chambers Before, During,
_i‘ ' fe(,'ted Ll\ lnE

in - After Radiation.
pniversity of. M. A, Lauffer, Study of the Correlation of Radiation
Physical and Chemical Changes in Viruses.

H. Koffer and D M. Powelson, The

M,
paburg
;ects with

P Tniversity Research Foundation.
r;-i:‘olngv of Hydrogen Bacteria.?

Uﬂt’bei"sﬂy Rescarch Foundaiion. H, Kofﬂer and P. A, Tetrault, Use of
twe Isotopes in Sindying Mold Metabolism with Emphasis on the Agsim-
. Mechamsms of Penicillium Chrysogenum and Other Representative

;,,st;tute . Chandler and R. V. Talmage Actmn of Relaxin and Re-
med studxes on Gellular Metabolism.

Roscoe B. Jackson Memorial Laboratory, Bar Harbor, Mame E. S. Russell and.-
. §. Murray, The Maintenance of a Genetically Controlled Colony of Mice to
e the Ava.ﬂablhty of Strains of Known Constitution t0 AEC Installatmns
Qontractors [ B

nicers College.  J, E. Gunckel, Histologleal and I‘hysmloglcal El’fects of I
—pifiation ol Tradescontic paludosa. . )

patgers Coliege. H. H. Haskin, Distribution and Accumulation of Radmiso-
tnpes of Phystological Importance in Shellfish,

smithsonian Institution, Washington, D. C. R. B. Withrow, A Blochemlca]
|ovestigation of Photomorphogenesis in Green Plants.? . _ _ - .,\.,_

Sowth Carouna University of.. W. B. Hoy, An Ecological' Study of the Imnd :
pants and Cold-blooded Vertebrates of the Savannah River Project Area Befare
and After Installations have been Completed. . -
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Steroids Utilizing Radicearbon Labeled Compounds.

Syracuse University. E. L. Lozner,'Body Defenses Against Hemorrhage i

Health and Disease.’

TempZe' University. IR. Robbins, Investigation of the Breakdown Products of
Para-aminobenzoic Acid After Radiation With X-rays,

of the Metabolism of Radioactive Methionine in Tissues.
Teﬁnessee, Univergity of. R. R. Overman and D. B. Silversmit, Mechanisme of

Ionie Imbalance and Pathophysiologic States,

3 Contract administered through Ofice of Kaval Research, Washington, D. C.
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e
sE _
oe pniversity of. . H. Sprunt, C. E. Nurnberger, and A, H. Lipscomb,
-E"'-’"'ﬂﬁssf ;he Effect of Radiouctive Iodine on Patients with Careinoma of the
"[“"‘v-ld and with Hyperplastic Thyroids,
BY\ *

University of. E. F. Williams, Jr, Absorption and Jutermediary
--"(H”

' opolist of Calcium.
w e University of. J. 1. Wood, The Origin and Fale of Thiocyanate Jon

CS800:

T 1‘1“"’:338 .
: '! ‘{etabollsm.
* g College. D. Rapport, Study of the Effects of Radiation on Reactions
i

3 T ted with Growth.

gniversity of Louisiane. G. E. Burch. Jr., Turnover Rates of Chiorine
TInder Controlled Dietary and Therapeutic Conditions in Patirnts
Congestive Heart Failure and in Control Subjects.

ant

Tyan

jn
" tion of the Liver.

Oniversity of Lovisiana. W. S. Wilde, The Metabolic Exchange of Tissue

3. M. Wintrobe and G. B. Cartwright, Metabolism of

i Eryth ropoiesis,

¢y Upon Physiology of Serum Lipids With Particular Reference to thé'-'-_"__._-"

righ, Tmiversity of—Medical School. P. B. Price and R. B. McDonald, The -7

paects of Tonizing Radiation Upon Electrolyte and Water Balance, Blood Vol- B

ame, and Nitrogen Metabolism in Dogs. Studies of the therapy of acute radia}
tien injury.

vanderbilt University—8chool of Medicine. W, J. Darby, Study of the Absorp-
son and Metabolism of Lipids and the Alterations Which Oceur in Acute Radia-

tion Injury.

Tirginig, University of—Medical School. C. L. Gemmill, The Metabolic Exchange
«f Radioactive Phosphorus and Potassinm in Isolated Cells.

firginia, University of. A. Chanutin, Effects of Ionizing Irradiation on Main-

wake Forest College—DBowman Gray School of Medicine. C. Artem, Formation

of Tissne Phospholipides.

Wake Forest College—DBowman Gray School of Medicine. G. T. Harrell, Jr., -
= bigtribution and Turnover of Sodinm and Potassium in Acute Infection.

¥oke Forest College—Bowman Gray School of Medicine. G. T. Harre}l, dr.,

o d., Toxicity of Radiation as Related to Previous Damage and the Functional
Capacity of an Organ; the Effect of P 32 and X-rays on Liver and Marrow,

Wachington University, St. Louis, Missouri. W. M. Allen, Use of Gamma Ray

v Therapeutic Agent of Carcinoma. .
Wuhington University, St. Louts, Migsouri. G. T. Cori, Enzymatic Mechanisms

. Glreogen Synthesis,

Fashington University, St. Louis, Missouri. G. J. Dammin and 8. C. Bukaniz,

Iwvestigation of the Effects of Agents Used in the Treatment of Cancer {(X-ray,
ind Nitrogen Mustards), on the Immunologic Response of Experimental Animals.

Wushington, University, 8t. Louis, Missowri. D. Lipkin, Synthesis of Nucleotide

- *d Related Compounds. e
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Washington University, St. Louis, Missouri. 1. L. ShecKmeister, I”"'estig.

. Wiy,
of the Relationship Between Radiation Damage and the Immune State, 1ng

Waghington, University of.
Diethylstilbestrol and a Study of Its Metabolism in the Dody.

. J. Daubin, Synthesis of Carbon 14 Ll
City]

Washington, University of. C. A. Finch, Studies Related to Blood Presef\-‘atiﬂ
LN
Washington, University of. C. A. Finch, Isotope Study in Iron ‘;\-letahnnmu

Washington, University of. R. D. Ray, Mobilization of Radioactive Emilte
¥rom Bone. : ' e

Washington, University of. K. H. Williams, Studies on Endocrine ang 0

. A the.
Tactors Governing the Incorporation of Labeled Amino Acids inte Tissue 1}1:.:-
teins in vivo. "
Westorn Reserve University—School of Medicine. B. M. Dobyns, (4) py
&

Chromotographic Separation (starch colnmu) of Iedinated Compounds of N,
and Abnormal Thyroid Tissue; (B) A Study of the Physiclogical Functigy
Histological Changes of Thyroids Irradiated With Radioactive lodine,

TIngy
ang

Western Reserve Univergity. (. E. Carter, The Effects of Yonizing Rﬂﬂiatiun
on the Content and Metaholie Functions of Ergothionine in Hemotopoietic Tissue

Western Reserve University. H. L. Friedell, Investigations of the Biologiegy
Effects of Internally Deposited Radioisotopes and Related Radiobiologie Stugjes

Western Reserve University. L. O. Krampitz, Effect of Incorporated Radig.
activity on the Bioltogical Activity of Bacteriophage.

Western Reserve University, A. R. Moritz, Physiological and Pathologica)
Aspects of Thermal and Flash Burns,

Worcester Foundation for Experimental Biology. H. Hoagland and G. Pineys,
Investigation of the Effects of Radiation on the Biosynthesis and Metabolisy
of Adrenocortical Steroids.

Yale University—=School of Medicine, J. H., Heller and E. Pollard, Factors
Increasing the Radiesensitivity of Malignant Neoplasms.

Biophysics
Chicago, University of. R. E. Zirkle, Use of Microbeam of Light Atomic Nuclej

for Biological Investigations.

Columbia University. G. Failla, (A} Instrumentation for Dosimetry of Ieniz
inz Radiation; (B) Study of the Biological Effects of Ionizing Radiation.

Florida, University of. D. Pomeroy and A. A, Bless, Study of Bioelectric P
tentials as a Measure of Radiation Injury to Plants and Animals,

Howard University. H. Branson, Kinetic and Spectrometric Studies of Bio-
vhysical Systems with Radioactive and Stable Isotopes.

Tdaho State College. C. W. McIntosh and A. E. Taylor, Determination of Quan-
tities of Certain Radioactive Materials in Ground Water and Soil of Areas ip
and Adjacent to the Reactor Testing Station,

Ilinois, University of. G. A. Bennet and R. A. Harvey, Distribution and Effect
of Radioactive Caleium and Strontium in Bone Development.

Kansas, Oniversity of. F. F. Hoecker, Studies of Bone Metabolism Using Radin®
and Plutonium.
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5, Oniversity of—Medical School.
wf of Radium in Individuals With No Known Exposure.

-msburgh, University of. A. J. Kammer and T. F. Hatch, Hazard from In-
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te Un-wersiry——SchooZ of Medicine.
¢ Radioactive Isotopes of Calcium and Stronfium on Bone and Soft

29, University of.
f Radioactive Isolopes.
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W. A. D. Anderzon, The Pathological

ysetls Institute of Technology, R. D. Evans, Radinum and Mesothorinm
nd Dosimetry and Instrumentation Technigues in Applied Radio-

II. J. Gowmberg and L. J. Hodges, High Hesolutien

8. Feitelherg, Investigation of Sewage Water Contamina-

by Radioactive Isotopes.
york University. M. B. Sulzberger and V. H. Whitten, Effects of Thoriuni-
ted Yehicles Applied to the Skin of Man, and the Effeets of Selected
o Beta Emitters on the Skin of Man, .

pated Badioactwe Particulate Matter,

sputhertt Research Institute.

L. White, Improvement of Current Models of

photo-electric Smoke I'enetrometers.

gk, Daiversity o,f J. Z. Bowers, Toxlcity Studies of Plutonium and Other

padioactive Substances in Animals.

yanderbilt University. J. 1. Hopking, Elementary Particle Seattering and
grudies of Decay Schemes.

washinglon, University of. P, E. Church, Changes of Wind Speed and Direction

sith Beight in Relation to the Vertical Temperature Distribution.

washington, University of. P. E. Church and R. . Fleagle, Determination of .
Relationships Between Temperature Lapse Rate, Wind Speed and Wind Shear.

Washington University—School of Medicine—Edward Mallinckrodt Institute
> & Radivlogy. Michel Ter-Pogossian, Measurement of Clinical X-ray Dosages
= and Intensities by Means of the Use of Scintillation Media, '

: Washington University—School of Medicine—Edward Mallinckrodt Institute
- ¢ Radiology. 'W. G, Scott, Scanning of in vive Concentrations of Radioactivity
<. e un Attempt to Locate Metastatic Tumors and Internal Malignancies in the

Human Body.

f'msconsm University of. D. M. Angevine and J. J. Lalich, Development and -
Application of Historadiography in Relation to the Distribution of Mass and"- e

Leealization of Elements in Normal and Pathologic szsues

980705 — 52

12

F. B. Queen, Evaluation of Body Con- LE

TR

4!;. -

‘:.'.jl,'.i

Wl



APPENDIX 6
Recrrantons or THE U. S, Aroyic ENerey CoMMIssiox 1

PART G—S8ECURITY Poricirs AND DP'rac-| tives of the moral responsibilgy |

TIcES RELATING TO LABOR-MANAGE-
MENT RELATIONS

) GENERAL
Bec.
§.1 Purpose.
6.2 Rasis and scope.

SECTRITY POLICIES AND PROCEDURES 1IN NA-
TIONAL LABOR RELATIONS ROARD TROCEED-
INGS

6.10 Policy,

6.11 Consent elections.

6.12 Trial examiners.

6.18 Clearance of counsel.

614 AILCs role in proceedings.

LOYALTY OF PARTICIPANTS

' _6;2_0 Policy

CONTRACT NEGOTIATION AND ADMINISTRATION

6.30 Clearance of certain lacal unlon rep-
resentatives,

6.31 Clearance of concllintors and arbitra-
tors.

6,32 Security indoctrination of pon-em-
Hoyee representatives.

6.40 Tinal responsibility of the Commission
in security matters.

AUTHORITY : §§ 6.1 to 6.40 izsued under 60

Stat. T65; 42 G. S, C. 1801 to 1819,
GENERAL

§ 6.1 Purpose. The purpose of this
part ig to set forth ARC security policies
and practices in the area of labar-man-
agement relations.

§ 6.2 Basis and scope. The specific
policies contained in this part are
worked out within the framework of
ABC’s general objectives for labor-man-
apement relations in the atomic energy
program, hamely ;

(a) Wholehearted aceeptance by con-
tractors and Ity labor and jts representa-

1 Regulations of the U, 5. AEC announced
prior to July 1951 ean be found in Appendix
4, Fifth Semiunpual Report to Congress:
Appendix 10, Rixth Semianpual Report to
Congrese ; Appendix 4, Ninth Semiannual Re-
port to Congress: Appendix 6, Tenth Semi-
annugl. Report to Congress: and in the
Federal Register,
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! hereni in participation in the
: atoy
: epergy prograim;

5 sure (1) that all participants ip the

Hi-
li:

{b} Development of Dprocedures ¢, R
K

gram are loyal to the Uniteg St,am.

including those whose D&mCiFatin;
involves the exercige of negotiating and
disciplinary authority over bargﬁinin
units. and {2} that determinatiﬁn J‘:
unit, jurisdiction, and similar Questioy,

Lo

* will not breach security

(¢) Continuity of productien a ¥ita:
AEC installations;

(d) Congistent with the Compyis.
sion’s responsibility under the law, yp,
least possible governmenta] interferem:g
with the efficient management exportaq
from the ABEC contractors:

{e) Minimum interference with tpe
traditional rights and privileges g
American labor.

SECURITY POLICIES AND PRUCEDURES ¥
NATIONAL LATOL RELATIONS BOARD PR
" CEEDINGS

§6.10 Policy. It is the policy of the
Commission that NLRB cases falling
within the scope of the Labor Manage
ment Relations Aect at the various
atomic energy installations shonld te
conducted in normal fashion wherever
possible, on the basis of open hearings,
unclasgified records and published de
cisions., This poliey does not preclude
adoption of special arrangements whick
may be required for reasons of program
security at any stage of the proeeedings
in particular areas.

§ 6.11 Consent clections. In accord-
ance with the recommendation of the
President’s Commission on Labor Rela-
tions in the Atomic Energy Instaliz:
tions, it is the policy of the Commission
to encourage every effort by manaze

ment and labor at atomie energy instal- 3

lations to determine bargaining upim

: - only in el
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F " gis Clearunce of counsel.

| & 1w Management Relations Act arise

f - gt a
T ’Bgal‘d, . : .
. qend gminers is maintained te facili-

E e requirements will not delay the

ONB

ntatives by agreement and,

eprese - ;
¢ elections il preference to con-:

p,oceedings before the National l
) ,Relations Board. -
7 . Trial examiners. By agree-
“ith the Natlonal Labor Rela-

nt panel of cieared NLRB

. §
X
_pal @ wation of guestions us to the

e 150 hed .
<iality of classified information in
: ) hearings, and to facilitate prepa-
e AL , of an unclassified record. The
,—;t!ﬂﬂment of individual trial examin-
,_.-_;igtﬁ atomic efergy cases remaing a
e T within the discretion of the Na-
e bor Relations Board.

. al L&
gt It is !

ized that clearance of counsel for |
rties is sometimes desirable for[
groper ‘preparation of a case even

mough: the record is to be unclassified.

Clearanice of counsel makes possible;
meir participation in any cloged dis-
[ssions needed preparatory to making
in anclassified record. Dachk party is
r.,_:ponsible for requesting clearance of i
s counsel well in advance so that clear-

woceeding.  The clearance of tempo-
E  wry special counsel will be terminated
- . completion of the proceeding.
E 4614 AEC’s role in proceedings. If
. .aroversies within the scope of the

which eannot be adjusted by mutual
gereement, and contested proceedings
mefore NLREB result, each party to such
woceedings will present his own posi-
tion and the evidence in support thereof
with due regurd for existing security
mles. AEC will be continuously in-
~ formed of the progress of such proceéd-
. wgsand will act as may appear desir-
= shle {a) to assure the protection of
: dassified information; (b) to assure
' st material and relevant information
=8 Dot withheld from the record on
frounds of securily if such information
mn be supplied in unclassified form:
i {c) to assist in determining ap-
bropriate action where a decision may
'WE on data which can be expressed

LOYALTY OF PARTICIPANTR

§ 6.20 Policy. Loyalty to the United
RBtates is a paramount factor ap-
plicable to all participants in the
atomic energy program including those
wlhose participation (although not re-
quiring access to restricted data) in-
volves the exercise of administrative,
negotiating and disciplinary authorify
over bargaining units composed of em-
ployees engaged on clagsitied work. In-
dividualy involved in questions of loy-
alty will be given full epportunity to
explore the questions with the Com-
mission. The Commission will take
such further steps as may be appropri-
ate in the circumstances.

CONTRACT NEGOTIATION AND
ADMINISTRATION

§ 6.30 Clearance of certain local un-
ion represeniatives. It is recognized
that security clearance of certain unien
representatives may be necessary fo
assure opportunity for effective repre-
sentation of employees in collective bar-
gaining relationships with AEC con-
tractors. Accordingly, AEC managers

may authorize investigation for “Q".
. clearance of union officials whose fune-

tions as representatives of employees
may reasongbly he expected to require
access to restricted data (1) under
NLRE and other procedures according
1o applicable law (LMRA, 1847); (2)
to effectively perform their representa-
tion functions in the resolution of
grievances and in other collective bar-
gaining relationships with contractors;
(3) to effectuate the recommendation
of the President's Commission on Labor
Relations in the Atomic Energy Instal-

lations in respect to integration of the -

anion into the plant organization *“as a
two-way channel of communication and
a4 medium of understanding between
management and workers"”,

{a) Inthe precontract stage of union-
management relations, the require-
ments of the Lubor Management Rela-
tions Act normally will be the applicable

eriteria for determining which bargain- -

'.’“i"'!ﬂ:i:'iﬂ. i

: fﬂzh' in classified form.
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ing representatives, if any, will need
access to classificd material in the
exercise of their functions as employee
representatives;

(b) After a bargainiog relationship
has been established between the con-
tractor and the representatives of its

employees, the nature of this relation-

ship and the procedures follewed in it
normally will be the controlling eriteria
for determination of the access 1o be
granted te particular persons in ecarry-
ing out their functions as employee rep-
resentatives. IFor example, many con-
tract grievance procedures designate by
title certain union and management offi-
cials who are to have definite roles in
the resolution of grievances under the
procedure. Investigation for “Q" clear-
ance will normally be in order for such
officials, both company and union, em-
ployee and nonemployee. In addition,
persons not s0 designafed may be in-
vestigated for clearance where the com-
pany and the union advise the AEC
manager that their established relation-
ships contemplate acecess for such
persons.

£ 6.31 Clearance of conciliators and
arbitrators. Conciliators and arbitra-
tors who are regularly assigned to
atomic energy cases may be processed
for “Q"” clearance at the discretion of

APPEND;y

the local AF.C manager, either
manager's initiative or gt the o

LT
of a contractor. RURE

§ 6.32 Security indoctrinatig,,
employee representatives. A o
hargaining representatives, con
and union, who are to haye ac.;-.l.m‘r
restricted data, will be given o> W

v R R . R n al‘i?l'u_
priate security indoctrinatign

Gj 3 Ty

“(]('-Livt.

§ 6.40 Finalresponsibility of th
mission in security matters,
ters of security at all BoVernpy,
owned, privately operated atomi, ene.m‘
installations, the Atomic Energy C{‘;Er
mission retains absolute apg fina] Bm..
thority, and neither the security l'ulu‘
nor their administration are Mattery r?
collective bargaining between mang r
ment and labor. Insofar as ARg segi

€ COM.
On gy ma.

rity regulations affect the Collectiv

bargaining process, the security Doliclpg
and regulations will be made Enown ¢
both parties. To the fullest eXteng
feasible the Commission wil} congyl:
with representatives of managemey
and labor in formulating security ryjey
and regulations that affect the collective
bargaining process.

Dated at Washington, D. C,, this 171
day of September 1951,

M. W. Boyeg,
General Manager.
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Wﬂﬂgber 1, 1951, the Atomic Energy
. 0T Relations Panel closed its files
pine cases. As of December 1 two
- gre still open, bringing the totul
“Ee'w. of cases considered by the Panel
'ﬁ’:’ng the period covered by this report

11 gince its origin in May of 1549
papel has taken part in 33 cases,
nicputes in coustruction required for
grst time 8 large amount of the
or's attention. Of the 11 cases

- ;mdged, five involved censtruction proj-

. In two of these, prolonged strikes
~ded the Panel’s intervention. The
“sing incidence of construction cases,
_gcuated as some were with strike
qction preceding the entrance of the
panel, calls for a review of the Panel's
¥ ok in the atomic energy building
A,

when the President’s Commission on
1abor Relations in the Atomic Energy
stallations wrote its report in the
sinter of 1949 there was relatively little
wilding activity. The program was
_ urgely confined to the facilities which
sope either fully completed or at least
pzon while World War II was still
wing fought. The construction then
ging on was largely for the duplica-
3 wa or modification of existing facil-

Tt bakrgy - G

¥’ s In the then existing climate of
"% aernational affairs the building of new

" gants did not have the same urgency s
f  Reduction in the existing plants. Dur-
ing the first 2 vears of the Panel’s exlist-
- we¢ there were numerous strikes in

HL‘h Panel and which, in the opinion of
____f&e Panel and the Atomic Energy Com-
®wion, did not constitute a serious
:®mgh threat to the national interest
‘i‘__‘fmluire the Panel to assume jurisdic-

the period June 1, 1951, to !

. snstruction that were not referred to

1
1

APPENDIX ¥

REPORT TO TIE PresIDENT BY THE AtoMIc ENERGY LaBOR
ReLarions PaxXEL

June 1 to December 1, 1951

tion on its own motion, In those In-
siapces where the national interest ap-
peared to be in jeopardy the Panel
sought, and in all instances immedi-
ately obtained, full cooperation from the
top leadership of the A. F. of L, to bring
the work stoppage to an end.

Since the start of the Korean war the -~
construction of pew facilities has

greatly increased and the urgeney of
the building program has at least
equalied that of the production pro--
gram. The increased amount of com-
struction, and the natignal interest in
its speedy completion, are factors in
the Panel’s stepped-up activity in this
phase of the program. .There has also
been evidence of a renewed awareness
on the part of both managements and
unions involved in the atomic energy
building program of the serious conse-
quences of work Interruptions. The
last two construction cases handled by
the Panel have been referred to it by
the parties. In one of these a brief
interruption occurred before the Panel
took jurisdiction; in the other no work
stoppage took place,

The Panel has continued to be guided
by Section 3 of the Report of the Pres-
ident's Commission +which recom-
mended that ‘*‘subject to the Atomie
Energy Commission’s responsibility un-
der the law and to the limitations (of
the national interest), the mormal and

typical aspects of wages, hours, und - -
working conditions which are the sub- - .-
stance of collective bargaining hetween™

private employers and non-govern-
mental employees shall in Goveroment-
owned, privately operated atomic
energy installations be left to collective
bargaining between management and

labor free from governmentsal inter---'l.___-_"';'i-_

. 175




176

ference.” For the first time in ifs bis-

tory, the DPanel was able to tell one

auion and emplover in a production
facﬂity that a strike arising ouf of their
- (iepute would be of insufficient im-

‘portance to ihe entire program to war-
__rant Papel interference and that,
-ﬁceordingly, they were released until
; otherwige notified from their respective
" no-strike, no-lockout pledges so far as
' that dispute was concerned. In an-

" " other ecase the issue was referred back
- .to ‘the parties for further bargaining
and was subsequently resolved by them
. without Panel assistance. In still an-
- other case the Panel sent the parties
© .back to gather further data and as-
- pigned a Panel member to give them
assistance ' in preparing this factual
“data for their further bargaining. If
~“ the dispute remains unresolved after
" 7 further negetiations in the light of this
new data the Panel member will help
them prepare a report upon which the
fult Panel will prepare a recommenda-
tion.

During the 6 months covered by this
report the Panel also had its first ex-
perience with the issuance of wage rec-
ommendations in the light of Wage
; Stabilization Board policies. The Panel
L has in its custody & no-strike pledge
covering this uniquely important in-
. dustry and it believes that this ad-
L3 vantage should be vpreserved and

utilized to the full. To get this result
the Panel has an obligation to turn
over every stone that it can to uncover

-equitable ideas of settlement, and to use

~all means of persuasion to bring the

parties together. It has, therefore felt

a responsibility to mediate in wage dis-
~ -putes and, within the limits of wage

~ stabilization policy fixed by the Wage

Stabilization Board, even to make wage
 recommendations where necessary. At

the same time the Pane! will not en-

croach upon the fleld of wage stabili-
zation policy-making. The policy-mak-
ing function and the final authority of
the Wage Stabilization Board are al-

.ways kept in mind. The parties are

not allowed to forget their responsi-

b

H
it

bility to get Wuge Stabilization B
approval for whatever wage Astregy,
they may eventually reach, Wiﬂ; 31
prineiples in mind the Pane ey
have initiated a ¢lose ang Dersony 1}‘”‘3
gont With the moembers of the Wage g‘lzu\
bilization Board. This liaisep “_n‘!»i{l_
maintained in order to DPreserve tI}:.
essential clements of wage stabilizati :
and the bost elements of mediatioy "

There follows a4 summary of the
handled by the Panel during the peri
covered by this report. Fuy textgoc:
Panel recommendations are tg be foul:)ﬂ
in the NEWSLETTER issyueq bY the
Organization and Personnel Divisiog oi
the Atomic Energy Commission,

Clingyg

CASE XNO0O. 17. ARC INSTALLA.
TION : Knoils Laboratory, Schenectggy
X. Y.; PARTIES : General Rlectric g
International TUnion of Ele@triea;'
Radio & Machine Workers, Loeg] 301'
(CI0).

The early history of this case wys
related in our previous report. On
June 7 and 8 the Panel held hearings ip
Schenectady. The most wurgent yn.
resolved issue was the union's elaim for
added compensation in certain aress

where the workers were required to

wear protective clothing. The uniog
argued that in spite of the health pre
cautions there was a residual hesith
hazard. This claim the company vig-
orously denied, ¢iting statistics to prove

that the Laboratory was one of the

safest places to work throughout thbe
General Electric establishments,
union also argued that the discomfort of
wearing the necessary protective equip-
ment merited additional compensation
of 10 percent. In one area, for ex
ample, special breathing masks must be
worn in order fo keep radloactive sub-
stances from being inhaled. -

The Panel members thoroughly es-
plored the union’s allegations ané
entered the areas under discussion

wearing the required equipment, Upod
‘this first-hand experience, and upon

further detailed study of the compar
ative safety statistics which were put
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her itexns in dispute were (1) =a
ol e in day-shift working hours; (2)
__-_'_‘-B‘:;l;mtjc progression schedules for
' gilled workers; and (3} pay for the
§ sbor pay holiday, Sept. 4, 1950, for
« smployees whose pay was withheld
-E"ﬂ’é commpany due to a work stoppage.
“fhe Panel Tecommended that the re-
‘.f_;[!Eft“d gehedule shift be granted, that
b company-wide system of progression
- ueduled for skilled workers should re-
- unaltered at the Knolls Atomic
E Power Laboratory, and that all em-
‘goyees who reported for duty at 8
£ | p on Sept. 5, 1950 (the day after
4o hotiday) should be paid for that
£ poliday.
¥ SENO. 28, ALC INSTALLATION:
" munford Project, Richland, Wash.;
" MRTIES: Guy F. Atkinson Co. and
1 4. Jones Construction Co.; Pasco-
¥ Sonewick Building & Construction
' 8 trades Council Negottating Committee.
z
z
- g5 "3 {the Panel’'s) analysis reveals that
£ Fsisolation pay ngreement at the Han-
= &ni Works, both in respeet to its
faeunt and itz duration, rests on no
Heetive or measurable criteria, but is
wther & unique product of collective
#*maining depending upon the asree-

F >0 and understanding of people who
'-'53"3*!5 had a long history of successful

“Mationships. No generalizations can

pealth hazardin * % %

mie Power Laboratory ; that

The early history of this dispute, to-
sher with a report of Panel hearings,
w; eontained in our last report. On
Jzme 25, the Panel issued recommenda-
- Zms which s#id, in part:

-
B

ord without challenge, the
d a recommendation on June |
i individuals can with reason alter the
. : arrangement. O+ 0¥
papel finds that there ls tﬁgzreusom the Puanet eonclades that it

tive clothing reguired for ]
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be applied to this agreement, and there-
fore no oulside individual or group of

For the above

should issue no recommendation in re-
specel to the uniong' request for an in-
erease in job isolationh pay.

These recommmendations preserved the
status gue until the termination of the
contract in August. During the ensu-
ing negotiations the parties again be-
came deadlocked over the issue of isola-
tion pay. Two of the building crafts
referred this matier glong with other
izsues fo the Panel in October. These
cases, numbers 30 and 31, are reported
below.

CASE NO. 24, ARC INSTALLATION:

Paducah, Ky.; PARTIES: F. H, Me- -

Graw, & Co.; Sheet Metal Workers’ In-.
ternationai Asociation, Local Union 110,
On September 20 the Atomic Energy-

‘Comimission asked the Panel to inter-

vene in a labor dispute at Padacah, Ky,
between F. H. McGraw & Co. and the
Stieet Metal Workers’ International As-
sociation. The Atomic Energy Commis-

sion’s telegram stated that the dispute .

involved a request for an allowance,
cither in ferms of subsistence, fravel or
higher rates, to increase earnings above
established area rates. The telegram
ended as follows:

“We are informed that the Sheet Metal
Workers’ Union has interested other
crafts and that similar demands for
increased compensation over and above

area rates and eonditions will be made . ..
known by a number of other erafts to- =
day and we are further advised that -
at the -

a strike * * * will occur
beginning of work this morning.

“Within a few hours the above telegram
was supplemented by an announcement
fromr the Atomic Energy Commission
that the Paducal iob was “100 percent

closed” due to a picket line: L
The DPanel immediately sent tele- .

grams to Dickard J. Gray, President of
the &, I, of L. Building & Construction
Trades Department, to William Green,
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Pregident of the American Federation
of Labor, and to four internatfional
presidents, which rcequested these offi-
cials te “exert your authority to return
the men to work immediately.” Before
the end of the day the Panet had re-
ceived assurances from many of these
officials that they would take immediate
steps to call off these work stoppages.
Nevertheless it took several days Lo
return the men to full production and

" on September 25 Gordon Dean, Chair-

‘man of the Atomic Energy Commission,
made a personal appeal to William

" Green of the American Federation of

Labor, and to the prime contractors at
both Paducah, Ky., and at the Dana
Project, Newport, Ind. (where another
work stoppage was in progress—see
case No. 29 below), In this appeal he
drew atftention to some 29 work stop-
pages which had cccurred since July 14
and whick had cost the atomic energy
program substantiaily over half 2 mil-
lion lost man-hours. To all parties
concerned Chairman Dean said: “the
golution of this problem is imperative
and the cooperation of all concerned is
required.”

By September 27 full production had
been resumed and the Panel anncunced
that it would hold a meeting with the
parties to discuss the issues in dispute
on October 10 in Washington.

The principal issue in dispute was
over subsistence pay. When the job
opencd in April 1951 both parties agreed
that the Louisvilie contract should apply
to the work at Paducah, The Sheet
Metal Workers claimed that the clause
in this contract stipulating $5 per day
gubsistence for work performed beyond
the normal commuting distance of a
“shop™ was applicable to the McGraw
job, contending that the loeation of the
McGraw “shop’” was Louisville where
much of the recruiting was done. The
company claimed that its “shop™ was
right at Paducah and that there should
therefore be no subsistence pay. After
lengthy discussions and one work stop-
page an agreemeut between the com-
pany and the union was reached which

established & CcOMPromiseq
man’s rate of $2.62%% per hioug

jﬁll‘”hﬂ\. -

agreed upon rate was 271, cent , be 3 ° hes
the Louisville rate and elim-mate(';hm = ~((.1.i,ng. :
past and future clatm for trave) _ﬂu;. - e]_’s” "
portation and subsistence by the' ura‘m:,, : ggn; of the
This rate was then submitreq mluun, . oﬂ?lr prev
Construction  Industry Stabilyg, the i ﬂd 5 1
Commission of the Wage Stabili, lfc-u reé <o NO
Board where the rate of §2go, Aoy, Cf;; Loca
disapproved on the groundg thﬂtzit‘ms hekers, C
ceeded the area practice, The fEX- Orwage .
then reverted to its origina] demau?]wn he " able
$3 per day for travel ang Subsigse ut ) Upeﬁrst i
allowance, S ¥ gas by a

After the Panel had listeneq (g ;':'-gté{zlw Ma
arguments of both sides, the ynigy aSke; 3 .',':T-;'wési dent o
for an opportunity to negotigte Again _' ._':Pr ﬁrgeﬂ t
with the company without Panej geg s: h_ew e
ance. Thereupon the Panet Withdrey ﬁ;auy no !
from the conference room and afier an e Panel
hour conference the parties amly Tllcp of the
reached agreement, this time ¢ " = :?;; t,o ot
L.oulsvnl}e rate plus $2.20 per day gy ¥ ot Panel
sistence (an arrangement equg] M ek in AT
amount to an hourly rate of $2.6215), - as informw
They furtlier agreed to submit a pey qnd Concil
rt.aq‘uest for approvel, together with g4. Hions were
dlthFlal facts to support it, 10 the Wage | girection a
Stabilization Board, A memorandyg ipterim  ¥e}
of agreement was drawn up and signed this Teport
by the parties to this effect. This the deadloc
agreement was later approved by the by uncerta
Wage Stabilization Board. wage Stal
CASE NO, 25, 26, 27. AEC INSTAL- 1o the amc
LATIONS: K-25 Plant, X-10 Labore- § sible. Sinc
tory and Y-12 Plant, Oak Ridge, Tenn; 3 Stabilizatic
PARTIES : Company : Carbide and Car - momentari
bon Chemicals Co.; Unions: K-25 Fg i the part
Plant—The United Chemical Workers, “FE % resume
CIO, Local 288 (Case No. 25); X-1i 3 Federal A
Laboratory—The Atomic Trades and g Service as
Labor Counecil, A. . of L. (Case No. ¥ rf2me avail
26} : Y-12 Dlant—The Atomic Trades . When, o
and Labor Council, A. ¥. of L. (Case § ceived wor
No, 27). £ tiresolved

The Carbide and Carbon Chemicsis 3E ‘mmediatel
Co. operated the three main facilities 65 3= The wa;
Oak Ridge: the Oak Ridge National ZEEZwhich tbe
Laboratory (X-10), and the K-25 and 3 fdecified t1
Y-12 production plants. Cases numbel % fpen for ¢
25, 26, and 27 all involved the Carbide

and Carbon Chemicals Co. &lld_.m '

4 thonld be



Stened tq the
12 Uniop “Rko(_i
*Eotinte Bgaiy
t Panel Asgige.
nel withdm’w

ang aftep un
arties agaiy

time on e
Der da}‘ Bub-
Ot equal jp
2 of 32,62:_,_:_,)_
submit g new
ther wity ad.
5 to the Wage
Diemorandyy
up and signeq

effect. This
roved by the

EC INSTAL-
¥-10 Labora-
Ridge, Tenn.:

‘bide and Car.

nions: K-25
cal Workers,
n 25); X-1n
Trades snnd
L. {Casc No,
.omie Trades
of T. (Case

wn Chemicals
1 facilities at
lge National
he K-25 und
‘ases number
the Carbide

Jo. and the

ATIONS

ing the employees in
b lities. Sinee fhe principal
{5 2 lispute was identical in these

ins T(‘-l’rcsent
e 1T

S oy are reported luf:'re under one

A T por previous history of the

!;"-"“dl," arijcipation in the labor rela-

pand) Ei Phe:e facilities, zee the accounts

ot O ¢ Foug reports for cases num-

pre\-‘i
3, 11 and 12. B

case NO- 25 pertains o t-he K25 pl.ant
| ..’ Local 288 of the Tnited Clhemical
: ;—z;erf-rs Cl10, is the bargaining agent.
..Wor];::l.r; clanse of the agreement wus
rhe pable on July 1, 1951, The Panel
:eopiﬁl‘_qt informed that a dispute cx-
.-.;red b}i q telegram sent t,o it on :'Iune
;}' pe Martin Wagner, international
. ';'mﬁ&ent of the union. In this message

;P urged the Panel to take jurisdiction,
) An investigation revealed that prac-

weally Do bargaining had taken place.
" w40 Panel therefore took official cogni-
ance of the dispute but asked both par-
«ps to continue their discussions with-
;ﬁ; panel intervention until the first
seok in August.  On August 3 the Panel
was informed by the Federal Mediation
.sd Coneilintion Service that negotia-
#ions were still in progress under its
arection and that it was preparing an
aerim report for the Panel. When
ssis Teport was received, it stated that
e deadiock was caused at least in part
& ancertainty over the application of
Wage Stabilization Board policies as
« the amount of the increase permis-
«hle. Since a clarification by the Wage
uuibilization Board of its policies was
aomentarily expected, the Panel wrote
ta the parties asking that negotiations
t resmined under the aegis of the
federal Mediation and Conciliation
Service as soon as this clarification be-
- mme available.

Wher, on September 6, the Panel re-
¥ived word {hat the dispute remained
aresolved, a meeting in Oak Ridge was
mmediately arranged for September 8.

The wage reopening clause under
*hich the parties were negotiating
Terified that “the only question to be

. .E ot

e

s
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in wage rates.” This language
stemmed directly from the Panel's ree-
ommendations issued in 1950, It is un-
likely that thiz provision would have
produced a deadlock had it not been for
the changed status of labor relations
at the Y-12 plant. Until the spring of
1951 T-12 was unorganized. The com-

. pany had maintained a wage structure

!

at the Y-12 plant practically identieal
to that of the K-23 plant where the
CIO iz the bargaining agent. When
the A. F. of L. won representation at
Y-12, foremost in this union’s demands

was a wage structure comparable to

that at the X-10 Laboratory where some
of the job classifications, including sev-
eral skilled crafts, enjored a higher
rate, Under these circumstances the
CIO was reluctant to settle for an
across-the-board increase, fearing that
a more advantageous settlement at

Y-12 would leave it in an unfavorable

position,

The Panel viewed the rate structure

qQuestion, insofar as it pertained to in-
terplant X-10, Y-12, and K-25 compari-
sons, as one whick could only be re-
golved on an Oak Ridge-wide basis. It
therefore set this matter aside for the
moment and turned to the task of re-
solving the other issues., Some of the
items were settled in mediation and the
remaining ones were made the subject
of an interim set of recommendations
issued on October 10. These contained
an §-cent across-the-board wage in-
crease effective July I and a mideon-
tract wage reopener,

In respect to the interplant wage
controversy, the company wished to see
the rate structure remain unchanged in
all three plants for the duration of the
existing agreements at K-25 and X-10,
i. e, July 1, 1952. The company pre-
ferred the K-25 type of noncraft rate
structure but recognized that any move
toward uniformity under the political
realities of Oak Ridge unionization was
more likely to be in the direction of the
X-10 {ype of rate structure. On the

= °PL for megotiation is whether there |other hand there was open recognition
3 #ould be an across-the-board revision [ by the cowpany that a trend toward
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uniformity of some sort was both de-
girable and inevitable. The A. F. of L.'s
position was that the Y- 12 rates (the
plant which had just recently been or-
ganized by i1}, shonid be brought into
line with those at X—10 where the union

had enjoved bargaining righfs since

1948, In addition to being ro the ad-
vantage of the employees at Y-12, a
settlement of this nature might prove
advantageous to the A. I of L. in fur-

thering its organizing objectives in Oak
- Ridge.

The CIO also wanted to raise
those rates at K-25 which were pres-

. ently below comparable jobs at X-10.

Although the wuge reopening clause
referred to above appeared to block an
adjusiment of this type, the CIO
strongly argued that the change in the
Oak Ridge bargaining picture fully war-
ranted such a departure.

After ecanvassing the various alter-
natives, the Panel came to the eonclu-

“ sion that in view of all the circum-

stances attempts should be made to
achieve a more nearly uniform rate
structure among the three facilities at
Oak Ridge. Accordingly the Panel
asked for and received a voluntary
ngreement by all of the parties con-
cerned to submit to its jurisdietion the
guestion of the internal rate structures
with the understanding that the Panel
would recommend a procedure for
bringing these rates into line with one
another. A statetnent to this effect was
inclnded in the interim recommenda-
tions issued on Oect. 10, 1951.

Case Nog. 26 pertains to the X-10 Lab-
oratory where the Atomic Trades and
Labor Council, A. F., of L. is the bar-
gaining agent. The wage reopening
clause at this Laboratory was the same
as that eovering K-25. In this case,
however, the union was not requesting
any change in the strueture but instead
was seeking in another negotiation at
the Y-12 piant, to equate the struciure
there with the X—10 Laboratory.

The Panel received official notifica-
tion of a dispute at X-i0 from the
company in a telegram sent on July 6.

This telegram suid thqt the nnion had

rejected the managementg “fingyn
and that a strike was thye
August 1. Between that date P
end of August, the Pane) h.‘tm]](,dl e
case procedurilly the same as § thi
K-25, and thus negotiationg cont;
through the months of July and 5
without active Panel inter‘.emio'nugus:
August 28 the parties reacheq a' Oy
tative agreement on all mattey W}:?n_
were written into a stipulatigy o ek,
by the parties subject only ¢, rat
tion by the membership of the
Trades and Labor Couneil,
The Panel was therefore pegg
rectly involved in the negotiy; ons
X-10. When, however, it appeareq th:i
the negotiations at the othep

inyj

Rligg

from the parties at X-10 to Submit 4,
it the question of the rate structure as
it had obtained from the parties at the
other two facilities,

Case No. 27 pertains to the .o 3

plant where the Atomic Trades gpg
Labor Council, A. F. of L. was negpt;.
ating a first agreement. Asg already
stated above, one of the prineipal issyes
was the union’s demand for a wage
structure identieal to that at the X-14
Laboratery.

The Panel received a request for in.

tervention in this matter from the unioz 3.
The Panet urged the
parties to continue negotiations as &t 3

on July 25.

had done in the other two cases,

When the Federal Mediation and 3 °
Conciliation Service informed the Panei -
that it conid make nc forther progress,

2 meeting was arranged in Oak Ridee
for September 8. In this case, asinthe
K-25 case, the Panel decided to lexve
aside for the time being the union’s de-
mand in respect to claimed Oak Ridge

inequities and turned to the other ¥~ B

resolved items.

Many of the unresolved jtems Wefe 2 :
settled in mediation. In respect tote g

open matters, other than claimed 02k °

Ridge inequities, the Panel jssued 87 -
interim recommendation on Qctoher 10 ¥ 3

Many 3
could not be resolved withont equﬂli: .
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cummendations included a gen-
'H

._:g;e@'r' .g-the-board increase of 8 cents
#-"‘szﬁective Juls 1, 1851, suggested
3 “,r? for the clause pertaining to
"‘,’a’ i'v‘e cothing,” suggested lan-
ecftor the clause periaining to the
P
*‘!@inzlzus‘]e grapting 1 week vaca-
£ -1:1' cervice over 1 Fear a_nd less
n years, 2 weeks vaczztmn fo:
petween 2 years angd 15 years, o
o paCALION for service between 15

ﬁ:nd o5 years, and 4 weeks for
wdl®

" cice over 25 years.
?‘:3 Qctober 16 the Panel received
A

the Atomic Trades and Labor
rel) N .

ol a telegram whiech “emphatieally
3 :hﬂﬂﬁs the recommendation made by
3 .;:.'[;anei” with special reference to the
£ rctiveclothing clause and the clause
L ering the settlement of jurisdietional
:;pgtes, The Panel acknowledged
g telegram and advised the union that
- wgs planning to hold meetings in Oak
=, go o0 November 3 and 4 in order to

: _gin further data upon which to base

;ts recommendations for a wuniform
wage Btructure and that at that time it
sould be willing to discuss the contents
JE the union’s telegram with them.
4E . 7he Panel did meet with the union in
" x5 Ridge on November 3, at which
sme the contents of the Panel's recom-
¥ wndations were thoroughly discussed
= with g unicn committee consisting of
< gproximately 40 members,

* g November 20 the Panel issued to
t 9 parties at all three facilities its
syommendations for indlvidual Jjob
res,. With each recommendation the
Punel attached a  schedule entitled
Consolidated Statement of Panel
#%: Ixommendations for K-23, X-10 and

1!

i?_w Wage Structures.” This state-

--Ba@at set forth the Panel's groupings of
“phtitles at the three facilities and the
= #mmended uniforin rate for the jobs

I

-_,‘?i each group at all of the facilities.

4SE NO. 28. AEC INSTALLATION:
fak Ridge, Tenn.; PARTTES: Roane-
Yderson Co.; United Gas, Coke &

?mmical Workers of America, CIO,
Zeeal No, 439,

urisdictional disputes, o't
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I On August 3 the Panel was asked by

‘the local union officers of the United
| Gus, Coke & Chemical Workers, CIO, to
intervene in a dispute befween it and
the Roane-Anderson Co. at Oak Ridge
over the terms of a4 new contract cover-
ing various custodial employees. The
Panset learned that the Federai Media-
tion and Conciliation Service were still

international officers had participated.
The Panel advised the international
nfice of the Chemical Workers of these
favis. On August 8 counsel for the in-
ternational renewed the union’s request
for Panel intervention, asserting that
all posgible steps had been taken to
resolve the controversy. Fuarther check
by the Panel showed that due to the
ahsence of negotiators on both sides
only one Joint conference under the
jurisdiction of the Mediation Service
had been held and that further meetings
were scheduled. The Panel therefore
again declined to interfere in the nego-
tiations. Shortly thereafter a contract
between the parties was sigued.

Dana Project, Newport,
cigtion of Plumbers & Pipefitters,
A. P of L., Local No. 157.

During the summer months, a series
of work interruptions oceurred on con-
struction at two new satomic energy
facilities—one at Paducah, Ky, and
the other at the Dana Construction
Project, Newport, Ind. As reported in
conpection with Case No. 24, Gordon

warrant direct action on hisg part. On
that day he issued a letter to the union
and contractors involved calling on them
to resume production in the national
interest. Not since the summer of 1948,

the X-10 Laboratory, had the chief
executive of the Atomic Energy Com-

handling this ease and that, as yet, no

CASE NO 290. AEC INSTALLATION: - .
Ind.; -
PARTIES : Girdler Corp.; United Asso-

Dean, Chairman of the Atomic Energy
Commission, felt the situation to be
sufficiently serious on September 26 to -

when David Lilienthal then AEC Chair-- -
man went directly to the top councils of -
the A. F. of L. to forestall a strike at
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- pipefitter rate last spring to $2.471% per
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mission participated officlally in the ]
lahor relations of the atomic energy |
program,.

On Qctober 5§ the Atomic Energy

Commission informed the Panel that a
work stoppage of approximately 1,500
pipefitters had been tn progress for over
a month at the Dana Project and asked
that the Panel intervene. On the fol-
lowing day the Panel sent telegrams to
both parties setting a date for 2 meet-
ing and calling upon the United Asso-
ctation of Plumbers and Pipefitters,
A, F, of L. to return its members fo
work.
- On October 8, Martin Durkin, presi-
dent of the United Association, replied
by asking the Panel the following gues-
tions:

“I wish to Ykpow if Building Trades
Union have a right to strike on atomic
energy projects * * * 1 wish to
know if Building and Construction
Trades Department on behalf of the
international unions members thereof
agreed to submit eases involving build-
ing and construction on atomic energy
projects to your Panel?”

f

The Panel replied as follows:

“The Panel has never questioned any-
one's right to strike but the Panel has
understood that the A. F. of L has vol-
untarily agreed to defer strike action
pending mediation efforts of the Panel,
The Panel has also nnderstood that this
agreement coverg construetion and in
fact thig has never been challenged.
Under these circumstances we now re-
peat our request that you get the men
to return to work at Dana and thus put |
an end to a critical and immediate na-
tional emergency. The Panel can then
discuss with you on Wednesday the
guestion raised in dispute.”

By October 10. the date set for the Panel
meeting, full activity liad been resumed |
on the job.

The main issue in this dispute was
over the refroactive payment of travel
pay. The Girdler Corp. increased iis

hour, the maximum it eonsidered allow-

=~

=
>
prs
b=

A - i,
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able under wage stabilization Fegu, l:ﬂ‘rties slﬁ‘
tions. The wunion contendeq thay ”.L ;:f;he CO'IL'
rate should be §2.50 as negotiateq b é.:..{.},mnf,_hu
the Master Plumbers of Terpe H:::.:’:: 3 puring’
The union alse demanded iy adﬁiti £ ?Jg;. Martir
the 5 cents per mile travel pyy Whi?? 3 o8 conF:
was area practice. Before gigjq, o 3 § wit
union an answer the corporatioy ﬂﬁk::f : _iﬁristhcth
for a ruling from the Wage Stabij;;'z E *i cleﬁ.ll’ tl
tiou Board whether the payment of ﬁf‘i- 3 '55'500‘1&“0
travel allowance Was permissinl, .. 3gd POL T
April 17 a ruling was receiveq higy .ystrike i
indjeated that this benefit cqyg hu-: :, F.of L.
be approved. On May 3 the Pip‘fﬁtu-p; 0 further
walked off the job in a “wildeat» Strii;g; E P .wns
Negotiations were resumed after v, 3 goilding

men returned to work on May 7 and, 3 20t Gre\.m
settlement was reached on June 1 g4, " § 3. applie
rate of $2.60 an hour, such rate ¢, he 35 goder ¥
paid without additional COmpensatiy 3 grades D
for travel expenses. This new gy, | panel €
ment was then submitted to the ¢, 3 purkin's &
struction Industry Stabilizatiop Com. 3 i,,-.c,.ssicm o
mission of the Wage Stabilization Doarg 3 aanding ¢
and on August 21 the CISC denieq 5, §ame tine
proval of the $2.60 rate and approvey §famel itse

in its place a rate of $2.50 an hour py;
the payment of § cents a mile travel ey. 3
pense. The corporation started payins S
this new rate and travel expense o Fwluniary
August 21. The union claimed that the :
corporation should have paid the 5 cents -
per mile travel pay retroactive to Marck ¥
19 (the date of the area contract whicy 3
established the $2.50 rate plus the § &
cents per mile allowance). The dispote 3
before the Panel was over the retrr 3
activity claimed by the union between B!
Mareh 19 and August 21, " goductior
Dyring its mediation efforts the Panel Fid been

explored the possibility of reviving the ponsible

original $2.60 agreement, believing that F¥r. Davis
further development of the facts might @4 Panel’
obtain CISC approval. The Panel was 3
prepared to nurge this seftlement bui
discovered that it was no longer sccept- 3
able. Since agreement could not be o 3
tained in mediation, the Panel recun
mended a retroactive date of June 1 3
1951 (the day on which the rate of 260
was agreed to in lieu of travel pay) fi“: 3
payment of the § cents per mile frave: 3§
pay. After further negotiation,

wodify the
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the Papel meeting of October
gm purkin repeated the ques-
ined in his telegram of Octo-

Lagnrﬂ] ) Yo L
.jih reference to the Ianel's
g w

wr tion OVET eonstraction. He made
risd nat the officers of the United
weed? T Plumbers and Pipefitters
m"‘v’mtlfelt themselves bound by the
ge given to the Panel by
:-‘*‘{ of L president William Green, and

b per voiced the opinien that this
?’fuﬂa_: neld by other crafts of the
::“ d;:,'gh Trades Department. Presi-

thiz arrangement and
Tndustry Stabilization

i ?
ol
puril

. Mart

aan®

| A

» g pledge, according to Dur-

. reell
"m[.](;plied solely to production which

8 der the jurisdiction of the Metal

“:;'ﬁ Department,

.).Panel Chairman Davis accepted Mr,
wkin's statement as an accurate ex-
.ssion of the Building Trades’ under-

.:::;ding of the Green pledge. At the

wme time he made it clear that the

:. panel itself had been under the im-

~wsion that the pledge had covered
;ii essential atomic energy programs.

* unce the Panel plan rests solely upon

cgntary agreement, this honest mis-
sderstanding was in itself sufficient to
modify the pledge so far as the Building
rades were concerned. At the same
~ge, the practical test of history had
&own that the responsible officials of
+» Building Trades unions had on all
xrastons responded wholeheartedly to
e Papel’s request to keep essential
sofuction going whenever such request
s2d been made. If this record of re-

. somsible union leadership continues,

: ¥ Davis said, the practical effect of

: e Papel’s operation will be as effective
. thder this ad hoc arrangement as under
- Uroriginal intent of the plan.

TASENOQ. 80. AEC INSTALLATION :
dinford Works Project, Richland,
¥ash.; PARTIES : Guy F. Atkinson Co.
tdJ. A, Jones Construction Co.; Sheet
¥eal Workers International Associa-
fa2, Loeal No. 99,

i Us October 19 the Atkinson-Jones
“Bstractiop Co, notified the Panel that
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a dispute exisied between it and Local
Na. 99 of the Sheet Metal Workers In-
fernational Association, A, F. of L. at
Ianford which bad resulted in strike
action that morning. The company
asked the Panel to assume Jurisdietion,
The Panel sent a telegram to the parties
invelved on October 16 stating that it
had taken jurisdiction and that a meet-
ing would be arranged 48 soon 4§ the
men had returned to work. On the
same day the 'anel received a telegram
from Robert Bryon, international presi-
dent of the union, which said that he
had instructed the local business agent
to return the men to work. Accord-
ingly a meeting was scheduled for
November 2 in Washington.

One of the issues in this dispute in-
volved isolation pay. The Hanford
building crafts brought this question
to the Panel in the spring of 1951 (see
case No. 23 summarized both in this re-
port and in the previous report of the
Panpel). A dispute over this same issue
arose again last August when the Han-
ford Master Agreement covering most
of the trades was reopened. Since
many of the other crafts on the project
had already referred this dispute to the
Wage Stabilization Board, the Papel's

suggestion te the parties that they sub--

mit this guestion to the Wage Stabili-
zation Board along with the other crafts
involved was accepted. *

In the dispute over the wage rate the
company offered & rate of $2.471% which
is equivalent to the current Spokane
rate. The union asked for a consider-
ably higher rate and supported this de-
mand on two premises: (1) that a more
applicable comparison is +with the
higher rates paid in the Seattle ares,
and (2) that the Spokane agreement
did not fully exhaust the permissible
amount applicable under wage stabili-
zation regulations. As discussions con-
tinued the dispute therefore narrowed
down to the following considerations:
{1) what iz the appropriate area to be
considered for the establishment of
Hanford rates, and (2) what is the
maximum amount allowable without a

>
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special ruling under Wage Stabilization ;
Board regulations. In respect to thel
latter .consideration, the union's posi- |
tion was that the July 1, 1950, base date !
rate was $2.35 and that 10 percent over
this rate would automatically allow a |
new rate of $2.58%. The company did
not dispute this computation but
pointed out that the $2.35 rate was not
put into effect until August 1, 1950.

After hearing these arguments the
Panel analyzed the problem as one
which involved wage stabilization pol-
 iey. Inthis connection the Panel stated
. that 1f would take no action which
would resnit in a piercing of the ceil-
- ing established by the Wage Stabiliza-
“tion Board. At the same time the
Panel said that it was aware of its
responsibility as the custodian of 8 no-
strike arrangement. In such & sitva-
tion the Panel would utilizge its media-
tion offices to seek a voluniary agree-
ment; failing that, it would try to ob-
tain voluntary consent of the parties
to submit their wage dispute to the
Wage Stabilization Board; and failing
that the Panel would, if necessary, is-
sue recommmendations which would fall
within the regulations of the Wage
Stabilization Board so far as the Panel
was able to interpret them. Under
each of the above aliernatives the
parties were reminded that Wage Stab-
ilization- Board approval would be re-
quired. )

After further negotiation {he Panel
proposed the following six points for
resolving the dispute:

sHiti

{1} The issue of wages shall be sub-
mitted to the Wage Stabilization
Board for final determination;

(2} Vacation time shall be computed

at the rate of four hours per month ;

(3) The company agrees to put into
effect a weifare fuad eguivalent to
715 eents per hour similar to that
negotiated in Spokane, such plan
to be submitted to the Wage Stabili-

zation Board for approval;

FELa A Y

{4} The question of isclation pay shall

be submitted to the Wage Stabiliza-

-
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tion Board and CoDsOlidyreq
the cases now pending beto Wiy
s I
Board from the Hanfirg P“(-' At
SRR T

(5) The effective date of the
ment shall be August q, 143 m

{6) The question of trave ang
sisience pay outtside the
~shall be settled by Thriher
ations at the local levey

nhil,.
Mrria.
ety
The substance of these points
later agreed fo by the Partiex uy
corporated inmto a memorgya
agreement,

CASE NO. 31. ARC IN STA.LLATig\\_
Hanford Works Projects, Riemu;'\
Wash.; PARTIES: Guy F. Af.
Co. and J. A. Jones Constryeting
International Association of g
ists, Lodge No. 1743. S

On October 18, the Punel was gy
by the Atkinson-Jones Construction f‘;:
to assume jurisdietion of a disputy b
tween it and Lodge No, 1743 of the
International Association of Machiy.
ists, A. F. of L. 'The Punel aceepteq
jurisdiction and set up a meeting i
Waghington for November 2,

The matter of isolation pay, by
agreement, was submitted to the Cop.
struction Industry Stabilization Cog.
mission of the Wage Stabilizatios
Board. (For details in a similar case,
see case No. 30 above.)

The principal issue remaining in this
dispute was the wage rate for precision
machinists. The union rested its args-
ments on the relationship of precision
machinists to other crafts on other
construction jobs. Since the union did
not have avallable sufficient dafs in
support this claim, the folowing pre-

“‘En_-
4
um o

Tisoy
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chh,.

cedure was suggested by th_e Panel and _ ;

aceepted by the parties:
MEMORANDUM of the Atomic Energy
Labor Relations Panel to Parties Inter
national Association of MachinisiF—
Atkinson-Jones Dispute. '

The parties agreed before the Panel or %

IFriday, November 2, to gather faﬁffr_ o
the following criferia: -
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on the facts.

" AASENO. 82,

- iternational office.
- iter from local counsel advised the
= 7l that Loeal No. 294 “is entirely
© gwonomeovs in these negotiations.” The
- Fepel then sought from the Atomic
- tuwrgy  Comtnission

- FRETEY program.”’

hi‘iloriual relationship of ma-

*sls
_--3111“"

pr:"; . )

- craiis ionships of

qstomary crafis relationships
aorne

w4 ipists in construetion today ;
mae -

within eraft’ “out-of-shop™ differ-
ELAEIE

sin.ghop” fringes on
: wachmists; |
criteria will be gathered
fined as the Nortbwest.
qpel said it would retain juris-
B n.of tue dispute while these facts
'iim“}heing gathered. Fanel member
wr r P gehmidt was appointed to
wdftﬁ\e parties in preparing a report
' If an agreement is

then reached in direct negotiations,

F ¥ papel will issue recommendations.
2 35 of December 1 this case is still open.

AEC INSTALLATION
grolls stomic Laboratory, Schenectady,
| ,; PARTIES: Gencral Eleetric Co. ;
ingernzlt.ional Brotherhood of Team-
aers, A FL of L. Local No. 294.

on October 19 the Panel received a
sqter from the vice president of Local
xo. 204 of the International Brother-
sond of Teamsters, A. T, of L., in Sche-
sectady requesting its intervention in a
sispute between that union and the Gen-
.ssl Etectrie Co. at the Knolls Atomic
woratory. The Panel replied, advis-

~ ing the local that a request for inter-

nation should be channeled through the
On October 26 a

advice as to
thither a strike of the Teamsters at
s facility would “threaten to inter-
frewith an egsential part of the atomic
The Atomic Energy
farmission replied that “a strike of
“Taamsters would not immediately affect
% essential programs sithough a

. #dlinned fajlare to transport the (es-

=441} marerinls would have serious
“iequences, Hence we would not

to other construction work-
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now regard this dispute as eonstituting
0 threat to the essential work of
Knolls.”

Accordingly, on October 31, the Panel
advised the parties that “in accordance
with the procedures outlired in Section
ae of the Report of the President's Com-
mission on Labkor elations in the
Atomic Energy Installations the Panel
hereby anunounces that it does not in-
tend to take jurisdietion of this dispute
#t this time, being infermed by the
Atomic Energy Commission that this
dispute does not now threaten an essen-
{ial part of the atomic epergy program.”

The Panel understands that a strike - B

wis called by the Teamsters at Knuﬂs_'"'-:

during the second week of November 7

and, on December 1, was still in -
progress.

CASE NO.33. ABEC INSTALLATION:
Sandia Base, Albuguerque, N. Mex.;
PARTIES : Sandia Corp.; Atomic Proj-
ects and@ Production Workers, Metfal
Trades Council, A. I, of L., Office Em-
ployees International Union, A. F. of L.
Local No. 251,

This case pertains to the joint nego-
tintions of the Atomic Projects and Pro-
duction Workers, Metal Trades Council, -
A, F. of L. and Local No. 251 of the
Office Employees International Union
A. F, of L. with the Sandla Corp. On -
October 26 the Panel received a reqtest
from the two unions involved to inter-
vene in a dispute betwceen them and the .
corporation over the terms of a contract
renewal. For a summary of prior
Panel participation at Sandia, see cases
numbered 16 and 22,

After being informed by the Federal
Mediation and Conciliation Service
that it could make no further progress,
the PPanel assumed jurisdiction and an-
nounced meetings to be held in Albn--
querque commencing November 17,
The partices were asked to prepare briefg
in advance of these meetings.

There were 20 open issues when the

Ianel entered the case. The most com-

plex issue, and the one which was the

major block to an agreement, arose | :7




186 . APPENT,..

over the operation of the corporation’s ! The unions were therefore askeq ¢,
jobh evaluation plan. ' worl its proposals for presentyyy,,, .

The Panel spent most of its tiwe in j to the Panel and to the Corlmr&‘[i(,;j_m:::
Alhuguerque on November 17 and 18 Since it would take some 'mm,"'h
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APPENDIX 8§
g OF THE UNITED STATES AToMIic ExNeEraeY (COMMISSION ?

the AEC has encouraged project seientists to make their own arrange-

L, ) \ .
i geners he publication of nonsecret research results in the established journals

rt
"’ut'?;otiﬁc and technical communication. There are, however, a number of
1

n
of S;;I pumications concerning atomie energy which the AEC has sponsored or
e SPONEOT which are availahle to the general public.

peiped

BEMIANNTUAL REFORTS TO CONGRESS

Bemianmlal reports which the AEC is réquired to make to the Congress are
The ade available to the public. These describe the progress in various

m . .
' ‘}’o of the Comimission’s program. An alternate title, indicating the principal

ject of the report, has been given to each of the later reports. Indexes to all
except this, the Eleventh Semiannual Report, are now available.

First gemiannual Report, January 1947.2
gecond gemignnual Report, July 1947.2

E ‘Ihlfd Semiannual Report, January 19482

mﬁx Semiannual Report, Recent Scientific and Technical Developments in the

" jtomic Energy Program of the U. §., July 1948. 35 cents.

Fifth Semiannual Report, Alomic Energy Development, 1947-1948, January 1949,
&5 cents.®

gigth Semiannual Report, Atomic Bnergy and the Life Sciences, July 1949,
45 cents.®

goventh Semiannual Report, Atomic Energy end the Physical Sciences, January
1650, 50 cents.®

fighth Semiannual Report, Control of Radiation Hazards in the Atomic HEnergy

;- Program, July 1950. 850 eents®
N Nnth Semiannual Report, AEC Contract Policy and Operations, Jannary 1951.

#0 cents ®
Tenth Semiannual Report, Major Activities in the Atomic Energy Program,

9 Jenvary-June 1951, July 1951. 35 cents.?

Indee to the Bemiannual Reports to Congress, January 1947-Jonuary 1951,
April 1851, 20 cents.?

Index to the Tenth Semiannual Report to Congress, November 1951, 10 cents.?

GENFERAL REPORTS AND GUIDES

Bdected Readings on Atomic Hnergy, August 1951, is & bibliography of official

_' wblications, books, magazines, pamphlets and teaching units for educators, and
| fzdexes angd bibliographies on atomie energy, 23 pages, 15 cents.?

:I:isted a8 of December 31, 1951,
Xo longer in print.

*Available from the Soperintendent of Documents, Government Printing Office, Wash- -

gton 25 . o

980705—52—— 13 187




Isotopins—4 S-Year Sumnmary of Distribution—WIith Bibliography of Uses, 4
1949, summarizes the Oak Ridge isotopes production, distribulion, ang ltrm Py
program, with statistics on the distribution and use of isotopes by State Ii::lk
- institution, by field of use, by foreign country, and contains an extensjyq bibll

44un
raphy of published literature on isutopes, 201 pages, 45 cents? tog.

Prospecting for Oranium, revised Qctober 1951, is a nontechnical booklet Pregy,

by the United States Geological Survey and AEC describing the umnium-b@a‘;u&
minerals, where to look for them, and instruments to use in prospecting ang If‘-‘
1aboratory testing and analysis of ores. It contains six color plateg gf Pring; f“
minerals. Laws, regulations, and price schedules for uranium-bearing Ol‘eq‘ ha)
included, 128 pages, 45 cents.? " e

Ooniracting and Purchasing Offices and Types of Commodities Purchaseq, re\;
March 1951, Hsts the types of items the AEC must procure, procurement Officers
and location of the purchasing offices. Inciuded are responsibilities of tye AE{‘;
operations offices and major research centers for whom the materials are Drocurey
and security requirements that must be met by firms supplying certain materials'
to AEC, 20 pages, 15 cents.®

ised

A Guide for Contracting of Construction aend Related Engincering Se?“vice,,
revised January 1951, gives AEC policy on awarding contracts for construcﬁm;
and architect-engineering services, procedures followed when requests for bidg
are formally advertised and when prices are fixed, and when contraets are nege.
tiated. Operations offices and officials responsible for letting suchk contrgety are
listed, 16 pages, 15 cents® '

TECHNICAL PUBLICATIONS, PERIODICALS, AND CATALOGS

TREE ITEMS LISTED BELOW, TOGETHER WITH THE NATIONAL NUCLEAR ENERGY SERIES DESCRIBEY
IN THE NEXT SECTION, ARE THE PURBLICATIONS OF SCIENTIFIC AND TECHNICAL INTERERT

Bourcebook on Atomic Energy, Samuel Glasstone, D. Van Nostrand Co., N, X,
1950, presents a comprehensive, techmical description of the theory, history,
development, and uses of atomic energy., Chapters are included on the structype
of the atom, radioactivity, isotopes, neutron research, acceleration of charged
particles, and other phases of nuclear science, 546 pages, $3.40.

The Effects of Atomic Weapons, 1850, prepared for the Department of Defense
and the AEC by g board of editors under the direction of the Los Alamos Scien

tific Laboratory, presents a technical summary of the results to be expected -

from the detopation of atomie weapons, with chapters describing an atomle
explogion, the shock from air, underwater, and underground bursts; blast,
radiation, and fire effects; methods of protecting personnel; and decontamina-
tion methods, 456 pages, $1.25.2

Handbook on Aeroscls, 1950, contains chapters from the National Defense
Hesearch Committee Summary Technical Report, Divigion 10, declassified by
the Army at the reguest of AEC, on the properties and behavior of aerosols,
principles and instruments used in meteorology studies, and information useful
in studies of the disposal of gaseocus radioactive wastes, the dispersal of insect
cides, the disposal of industrial gases, etc., 147 pages, 60 cents,’

3 Available from the Superintendent of Documents, Government Printing (ffice, Wash-
ington 25, D. C. e :
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‘ . Metats Handbook, R. N. Lyon, et al., (being revised) compiled by the
i ﬁment of the Navy and AEC, summarizes current infermation on the

chemical properties of liguid metals, their present industrial uses,

pi'p a
gl AT i -
ysich and potentialities as heat-transfer media, 188 pages, $1.25.2

Pn;i their use
! I of Analytical Methods for the Determination of Uranium and Thorium
gomh® ores, C. J. Rodden and J. J. Tregoning, 1850, presents a number of
i T?‘C::emods of analyzing ore samples for their uranium and thorium content,
to be an 2id to assayers, commercial laboratories, and others

jg intended !
w material assay work, 55 pages, 20 cents.

: !nte!'ested in ra

: wdling Radioactive Wastes in the Atomic Energy Program, revised Auvgust
£ peports o0 the sources and types of radioactive wastes in atomic energy
1951, (08, methods developed for their safe handling and disposal, and methods
apers tor the safe handling of radioisotopes by private users, 30 pages,

- aepified
_-f;?fents-'

fn'liﬂe“" Chart of Nuclear Species, W. H. Sullivan, John Wiley & Sons, Inc.,
x Y. 1949, shows physical data for all the nuclear species kno_wn as of June.

149, $2.50.

" pariodicals and Catalogues

3 y;ciear Seience Abstracts, issued twice a month by the AEC Tecbnical Infor-

mation Service, containg abstracts of all current AEC declassified and unclassi-
reports, of non-AKC reports related to atomic energy, and of articles appear-
jpe in both the foreign and domestic periodical literature, $6 per year.

guide to Russian Periodical Literature, a monthly title list prepared by the
prockbaven National Lahoratory of available carrent scientific papers and
with complete tranglations of significant artieles, 20 cents.*

Iotopes—Catalog and Price List, Isotopes Division, United States Atomic Energy
commission, Oak Ridge, Tepn., March 1951, lists and describes radioactive and
dtable isotopes available from Oak Ridge, and includes prices and instructions
jor ordering the isofopes. ' '

Radigtion Instrument Catalog No. 2, 1950, compiled by the Radiation Instru-
ments Branch, AEC, lists most of the commercially available radiation instru-
ments, accessories, and cowponents, $2.°

THE NATIONAL NUCLEAR ENERGY SERIES

: h These volumes were written by the scientists who performed the research and
b development on the atomic energy enterprise under the Manhattan Engineer

District and later under the Atomic Energy Commission. The following
solnmes have been published for the AEC by the MeGraw-Hill Book Co., New

7 York, N. Y.

Division, I: The Electromagnetic Separation Process

Faouum Equipment and Technigques, vol, 1, edited by A. Guthrie and R. K,
Wakerling, 1949, describes the development and study of high vacuum equip~
____—\-—-—u—-

~VAvailsble from the Buperintendent of Documents, Government Printing Office, Waeh-
“hglon, 25 D O,

 FF “tAvailable from Office of Technleal Services, U. 8. Department of Commerce, Wash
3 P25 D C, -

3
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ment and high vacuum systems for the large-scale separation of 180t
the electromagnetic process, 264 pages, $2.50. RS

53

“r

The Characteristics of Rlecirical Discharges in 3 aghetic Fields, vo £ e

by A. Guthrie and R. K. Wakerling, 1949, covers most of the Signiﬁeﬂht:quiﬁ
by the University of California Radiation Laboratery en electrical dise;, 24,
with emphasis on studies of electrical discharzes in vapors of Uramumar;‘u__
pounds, 376 pages, $3.50. "hnm.

Division 11 Gaseous Diffusion Project

Engineering Developments in the Gaseous Diffusion Process, vol. 16, edited
M. Benedict and C. Williams, 1949, describes a number of mechaniea), electy
and chemical engineering developments related to the operation ana hang;-.ai
of materials used in the gaseous diffusion process—Dprincipally specig) Dl'l:n;
instruments, vacuum engineering, development of heat-trunsfer equipment, ;:;

absorption of uranium hexafluoride and ftuorine, 129 pages, $1.25,

Division 111 : Special Separations Project

The Theory of Isotope Separation, vol. 1B, by Karl Cohen. 19531, presents gy,
theory of cascades as generally applicable to the problems of isotape separgtion,
Different types of centrifuges and other methods of separation are algg g4
cussed, 160 pages, $2. '

Spectroscopic Properties of Uranium Compounds, vol. 2, edited by G. H, Dieke
and A. B. F. Dunecan, 1949, presents data compiled from a comprehensive Btody
of the absorption and fluorescence spectra of uranium compounds and ge
seribes the experimental techniques used in the studies, 290 pages, $2.75,

Physical Properties and Analysis of Heavy Waier, vol. 4A, by I. Kirschenbaum,
1051, describes the physical properties of heavy water, chemical equilibria or
exchange reactions and methods for isotopic analysis, 438 pages, $5.25,

Division IV : Plutoniwm Project

Radiochemical Studies: The Fission Products, vol. 9, edited by C. D. Coryell ang
N. Sugarman, 1951, presents 336 original research papers on the techniques gnd
results of radiochemical studies of uranium and plutonium fission products,
2 086 pages (in 3 parts), $18.50.

The Transuranium Elements, Research Papers, vol. 14B, edited by G. T. Seabors.
J. J. Katz, and W, M, Manning, 1949, includes 163 research papers on neptaninis,
plutonium, americium, curium, and several of the heavy elements related t=
them, and historical summaries of t{ransuranium element research, 1,703 pages
{in 2 parts), $15.

The Chemistry and Metallurgy of Miscellaneous Materials; Thermodynamics,
vol. 193, edited by L. I. Quill, 1949, contains 10 research papers on thermo-
dynamic properties of the elements and several of their compounds, 328
pageg, $3.

Industrial Medicine on the Plutonium Project, vol. 20, edited by R. S. Stout.
1951, describes the medical program established for the care and proteciied
of workers on the platonium project, 511 pages, $6.25. ' -

Biolagical Effects of Esternal Beta Radiation, vol. 22E, edited by R. E- Zirkte.
offers a collection of original reports on the effects of beta rays applied to the
surface of the mammalian body, 242 pages, $3.25.
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sy of Trradiation from External end Internal Sources, vol 221, edited

f;::;m 1048, is an advanced treatise on the histopathological and cyto-
N i E{lecfﬂ of total-body irradiation, 80 pages, $&8.

' of Uranium, vol. 23, edited by A. Tanrpenbaum, 1930, describes the
M?oifi de on ihe distribution, accumulation, excretion, and chemical and
ee; scal effects of uranium and uraninm compounds in the animal body,
08

7 Los Alamos Project

: cs Experimental Techniques, vol. 1, edited by W C. Elmore and M. L.
ﬁa‘-.i 748, describes a number of complete circuits and circuif elements de-

-gnﬂpe;ﬂt Los Alamos for making nuclear and other physical measurements,
]

o7 pages: $3.75.
nization chambers and Counters: Experimental Technigues, vol. 2, edited by
ossi and H. Staub, 1948, describes the physical principles of ionization
pers and counters, and includes previously unpublished project develop-
#ﬂts by sc1ent1sts at the Los Alamos Laboratory, 243 pages, $2.25.

W‘m If"[ Umfvemzty of Rocbester Prayect

gR

macology and Toanoo!ogy of Uranium ('ompou-nds, parts I and II, vol. 1,
e gited by C. Voegtlin and H. C. Hodge, 1948, snmmarizes the results of 3 years’
: rﬁeﬂﬂ’h on the toxicity of uranium compounds and the mechanism of uranium
3 ng, and includes a2 section on the toxicology of fluorine and hydrogen
-3 guoride, 1,084 pages (in 2 parts), $10. .

mM@GZ Studies with Polonium, Radium and Plutonium, vol. 3, edited by R.
;Lmnk 1949, deseribes the studies made of the biclogical effects of these alpha-
,mmmg elements in the animal body, air monitoring precautions, and equip-
gent psed in atomic energy laboratories where work with these elements is
srried on, 411 pages, $8.75

beision VII: Materials Procurement Project

¥ reparotion, Properties, and Technology of Fluorine and Organic Fluoro Com-
£ sounds, vol. 1, edited by C. Slesser and 8. R. Schram, describes developments in
#  the large-scale manufacture of fluorine, and purifying and handling finorine.
¥ ltdescribes the preparation and the chemical and physical properties of vanous
twergearbon compounds, 888 pages, $10.50.

ffwsswn VII; Manhattan Project C’hemzsz‘ry

¥ -i!dim‘wuz Chemistry of the Manhatian Project, vol. 1, edited by C. J. Rodden,
$ ,_117.60 describes methods of anslyzing the many different materjals used in the
- Momic energy project—with emphasis on analyticsl methods for the determina-
%8 of uranium and thorium, 748 pages, $6.75.

Qemistry of Uranium, Part 1. The Element, Its Binary and Related Com-
#tinds, vol. 5, by J. J. Katz and E. Rabinowitch, 1951, is a detailed discussion of
‘e physical and chemical propertles of uranium, its occurrence in natire and _
; Miection from ores, and preparation and phyrsical properties of its bmary com- :

mdﬂ 809 pages, $7.25, : SRR
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APPENDIX

Patents Issuep To THE Conimissioy WHICH Arg
AvATLABLE ¥orR LICENSING*

The following 71 U. 8, Letiers Patents owned by the U. 8. Government a8 r
sented by the U. 8. Atomic Energy Commission have been made avaligy
licensing and are supplemental to the 277 listed in Appendix & of the Tepy,
- annual Report. Licenses are granted on & nonexclusive, royalty-free

"Abstracts of patents available for licensing are published in the U, g,

1 Patents listed as of Nov. 20, 1951, Applicants for licenses should apply &
Office of the General Counsel, U, B. AEC, Washington 25, I». C., identifying

nnmber and title.

192

2 Office Official Gazette.
—
PAT. NO. TITLE INVENTOR ERSIDENCE
2,502,074 | Method and apparatus for pumping cor- H. 8. Brown and H. H. | Oak Ridge,
5 f“é‘:f mediums, ) et ] Gﬂélb,al‘g. take Brock] ¢, Tean,
2, 506, 438 ectrolytic process for production o© LCLWal ] S Top; H .
Buorlne. ' . ¥ Helehts, Onig,
9,514,809 | Carrier for radicactive shIgs ... .——.. G. Striekland. ... Medford, N. vy
2 E68,919 | Method for measuring radiation of nen. | W. H. Zinn_..__._.__.._; Chicago, I, °
’ 1rone.
= o 559, 258 | Method of making a sourte of beta rays..| J. R. Raper_..____..t...| Lake Gene Th,
... 2 559,346 | Casting method snd composition. ... J.8. Church. oo oao- Los Aiammv?ﬁ Ma
o - . H R.Tyler ..o oou_. BE, Lonis, Mg
D7 2,580,564 | Ponenmatic and air sweep closure. . ..o __ C, C. Sgerlmg .......... Osk Ridge, Tenn
2, 560, 166 | Pulse anslyzer.__.. L W.E. Glenn, Jr-__.... Birmingham, Ala,
2, 560, 167 1 Pulse shapmg eireit. o oveon e[ l0 e e Berkeley, Calif,
- 2,561,526 | Production of pure duetils vanadinm | B. K. McKechnle __....| Ballston Lake N, v
from vanadinm oxide, A, U.Beybolt.___.__.__ Seotia, N. Y. "
2,562,122 | Preparation of uranium bromide_.__._._. J.E.Powell ... ____.____ Ames, Towa,
2, 562, 160 | Electrical contact for electrolyticcells.___( 8. G. Osborne..____._.. Nisgara Falls, N. v
2,562, 153 | Vaenum distillation. . ... aaen T.1 Taylor .- New York, N, Y,
2, 562, 159 | Produetion of xylene hexafiuoride ... B.H. Vgojcik and A. H. | Niagara Falis, N. Y
aude, .
2,562,637 | Position indicating control apparatus..... C. W, Park______..._._. Oakland, Caly,
. J. C. Kilpatrick. ....- ---| Berkeley, Calif,
2, 562,645 | Electrieal scaling efrendt o oo B.Schlessand 8. Robin-| New York, N, Y.
5om,
2, 563, 587 | Method for mitigating radioactive con- | J. DeMent ... Portland, Oreg,
tamination. .
2,563,020 | LoD SOUXCe .. o eoomeea e ecr e rnmmaa- F.B.Btein____oa . New Yark, N. Y,
{3. E. Binns gsﬁoa,_é\n'. Y.
- . 1dge, Tenn,
8. kin Madison, Wis.
2,663,718 | Bhielded container .. oo _..... Riehland, Wash,
2,563,729 | Method and epparatus for control of New York, N. Y.
boundary between electrolytic fluids.
2,564,024 | Method of making halocarbon polymers. Ithaea, N. Y.
2 564, 241 | Exiraction process for cerinm.. ... ... Los Angeles, Cglif,
2,564, 626 | Measuring device and method of measur- Houston, Tex.
ing. : Qak Ridge, Tenn,
2,566,052 | Process for 11;!:10:,v:}ehe::m‘ceal chlerination of | W. 8. Branblossom._. Nisgara Falls, N Y,
bydrocarbons. .
2, 566,066 |. . L L A. Loverde and W. 8. Do.
Beanblossom. )
2 566,665 | Zirconinm and hafninm separstion | E. H. Huffman and | N. Richmond, Calit,
. proeess, L. J. Beaafait, Jr.
2,566,684 | Segmented jonization chamber, _________ C.A. Tobiag. . ____.._._ Walnut Creek, Caltl.
2,567,145 Mgtho% of preparing uranium pents- } C.J, Carignan. _____._.. Cranston, R, L
uoriae,
2,567, 518 | Preparation of beryllium nitride...____... A. 8. Langsdorf, Jr____..{ Chicago, IIL
2,567, 510 | Pressure monitoring device . ... ..o_... E. Livingston.._______.. Oak Ridge, Teon.
2, 567,661 | Zirconinm and hafjum recovery snd | J. A, AYIes.. oo ooo- Bchenectady, N. ¥,
purification process.
2, 567, 668 Appgrqlius for the measurement of radio- § J. Hecomovich.__.__.... San Msteo, Callf.
activity. .
2,567,750 | Fluorination of high moleculsr com- | A. F, Benning ... Woodstewn, N. 7.
pounds. . o
2,568,061 | Rotary shaft driven tapper._ ... ... G.J.EvVans.__...._..... New York. N. V.
2,566, 642 | Produiction of _ dichlorogodecafiuoro- K. W.Krantz._ .. ..... Wilmington, Del.
heptane and derivatives thereof,

o the Chief, Patent Buodhy
the subject matter by 9‘*‘ :
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/ TITLE i INVENTOR ! RESTDENCE

e - ! i
i
z - g T .. .. R.Rosen.._____________. Elizabeth, N, 7,
g 0 Flu?ﬁgfg}c;grgning uranjum monocarbide | J. H, Carter.______.__.._i Blacksburg, Va. .
A g 380 5 | MO P A H. Dagne..c.ooooon. Ames, Iowa, .
ARE D B TYT ¥ ! R. Deliban_.._.._____ Menlo Park, Calif, =
. ‘“‘Lﬁf Organic fucrine composition and method ; F. B, Stilmar . ... Woodstown, N, [T, _:
T, king. . z
P } E}%fc?:?w} P T 1101121 v S, E.J Wade .. ... | Schenectady, N. Y, ¥
iy, 4T V3w, Bimpson. ... Wilkinsburg, Pa. .
ament a5 p, R T VL I el o il A_P. Hatcher . ____.... Enoxville, Tenrn.
le aves Dre. i .88 | pesovery of carnotite from jtseres. ... R. W. Handley......... Denver, Colo.
ailable ¢ f B Y . C.W.Sawyer....__..... Butte, Mont. :
he Tep th or 3 - s for reeovery of pitekblende apd | R. W. Handiey_ ... _.... Denver, Colo, z
Bemi. § o2 *Tinilar uranium minerals from ores of | C.W.Bawyer...._.__.. Butte, Mont. z
alty-free bacs i - o by special flotation practice. 2
ey B8ig. 3 Catalytic vapor phase finorination appa- | F. B. Downing.. ... Carney’s Point, N. J. =
- 8, Pﬂ-!em .o Vs . J.B. Roberts. . __....._.. Wilmington, Del. S
3 - Ambient pressure responsive clamping | A.J. Reyenga_ . ________ Qakland, Calif, T =
LT IS, . . =
— - Ad“;ﬁ"muon separation of zirconjum and | R. 5. Hamsen. . ..o..._. Ames, Iown, T g
E F hafpiom. . R
Rnamsxr a2 B“’i“a?}.‘,".f& for ‘highly radioactive sub-| W.Q.Smith... .. Chatleston, W. Va. U
i g Syssgfm {or determining tube character- | F. M, Glass. ... Osk Ridge, Tenn, i
pRIY jsties. . \ .
£¢, Tenn, 51 96 P;ﬂpmtion of organic materials________ .- A.A héurraB y,i ITI, and | Los Alamos, N. Mex. i
3kl i RS . E. Ronzie, =
¥ Heights, Chig, , ¢1y.965 | Process for production of radieactiveiron.| J, A. Swartout._____.._.. QOak Ridge, Tenn, i
Hord, N. v ;-2‘_.,- 156 pri%oess for producing uranjum bexachlor- | F. A. Jenkins _____..._. Berkeley, Calif, . i
mgo’ I ] - it L13] a' . 3 %
! 32,600 | Mass S etrometer. ..o aaoe- ~me-| A.J. Dempster. . __.._. Chicago, I, . . : i
e Geneva, Wig £ 5,000 | Methoo aggga spparatus for measuring E.G.Segre. ... Santa Fe, N. Mex. S
: os, N. L1 - N . _ =
_ouis, Mj‘ Mes. . 573,639 | Manufacture of poreus articles from tri- | M. A; Coler- ... .. New York, N, Y, i
Ridge, Tenn R fluorechlorcethylene polymer, . =
ningham, Ay o 53,640 | GBS BOBIYZOT-ooomo oo m e e e A O C . Nier._____ ... Minneapolis, Minn, =
C%Leyigalir. T iy 768 Th‘;émantﬁaeture of uranium tetrachlor- | M, D, Kamen_ ... ___._. Berkeley, Calif, =
ston Loke, ™. v E " ide. E
ia, 11\, y_e’ Ny g, 619 Prt;}ceﬁ for the preparation of fiuorocar- | G. H. Cady.__. __._____. Leonis, N. T, - &
15, Tows, - ons. =
ara Falls, N v 2 574,65 Uraniwm-cobalt allo¥s. . ... .. A HDasne._....____. Ames, Towa, =
“York, N, Y., T Fayetteville, Ark. F
1ara Falls, N Y, SEEX -1 A B L GG RELEE IR R SRR %mes, Iows. x
land, Calif. . 54,62 | Radistion detection and-measuring sp- s&’fﬁg“ﬁ: %5:;
zeley, Calif. paratus and methods. Chi , T,
w York, N. Y. = S 640 Alkyl ether of chlorofluorcheptene. ... West gyette, Ind.
land, Oreg. 2 574, 655 E Aglm‘igss for focusing high-é:l_ergy Alameda, Calif.
7 York, N. Y, ¢ ;8,681 | Materials and methods for radiography .. Chicago. T,
o, (ﬁé X T4, 841 | Timing apparatus-. ooooeooooioooen Berkeley, Call.
1] n-
lison, Wis. 4574, M2 | Method and spparatus for purifying and Do.
11%’ndﬁ“;\ ash. ' « 315,79 Counteaggﬁommmg hexachlioride.
: York, N. Y. &35, 7 F & mograph. .. ____.._
N.Y 1115 760 | Preparation of heavy metal borohydrides. gfﬁf“fgasf .
ch, IV, Y. "
A;Iglei%‘s, Calit, s 6 616 | Monitor for fission gases.. ... ... R 82};0%?&3? Tenn.
ston, Tex. '
Ridge, Tenn, 135,601 | Method of accelersting fons_ .. ___._._.. Upton, N. ¥
sars Falls, N ¥ 275,600 | A device for generating neutrons__.._.._{ A. 0. H Grand Forks, N. Dak
iy £ 576,661 | Puise shaptng eireutt ... . ] Oskland, Calif.

lichmond, Calif.
nut Creek, Calll.

aston, K. 1. i ;
sago, L. LY _
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APPENDIX 10
AMENDMENT To THE AToMic ENERGY Act oF 19461
PoeLtc Law 235—82p CONGRESS
CHAPTER 633—18T SESSION
AN ACT
To amend the Atomic Energy Act of 1946, as amended,

Be it enacted by the Senate and House of Represeniatives of the Uniteg Stay
. of America in Congress assembled, That section 5 (a) (3) of the Atomie Ene
- Act of 1046, as amended, is amended fo read as follows: Tgy

“(3) PromiBITIoN.—If shall be unlawful for any person to (A) posgeg
transfer any fissionable material, except as authorized by the Comm'ms;‘m,;['.zr
{B) export from or import into the United States any fissionable material’_ Gr
(Q) directly or indirectly engage in the production of any fissionable mate,n;}-
outside of the United States, except, subject to the limitations and Conditiong
contained in section 10 (2} (3), as authorized by the Commission upon g deter.
mination by the President that the commnion defense and security will pgt be
adversely affected thereby.” -

Section 10 (a) is hereby amended by inserting the following subsectiop 19 {a)
{3) after subsection 10 (&) (Z}:

#¢(3) Nothing contained in this section shall prohibit the Commission, When
in its unanimous judgment the common defense and security would be substag.
tially promoted and would not be endangered, subject to the limitations hereip.
after set out, from entering into gpecific arrangements involving the commupieg.
tion to another nation of restricted data on refining, purification, and subsequent
treatment of source materials; reactor development; production of fissionable
materials: and research and development relating to the foregoing: Provided

*“{1) that no such arrangement ghall inveolve the communication of restxicteci
data on design and fabrication of atemic weapons;

“(2} that no such arrangement ghall be entered into with any nation threaten-
ing the security of the United States;

“(3) that the restricted data involved ghall be limited and circumeseribed to
the maximum degree congistent with the cormon defense and security objective
in view, and that in the judgment of the Commission the recipient nation's s
curity standards applicable to such data are adequate;

v (4} that the President, after securing the written recommendation of the
National Security Council, has determined in writing (incorporating the Na-
tional Security Council recommendation) that the arrangement would substan.
tially promote and would not endanger the common defense and gecurity of the
DUnited States, giving specific consideration to lbe securify sensitivity of the
resiricted data involved and the adeguacy and sufficiency of the security gate
guards undertaken to be maintained by the recipient nation; and

“(5) that before the arrangement is consummated by the Commission the
Joint Committee on Atomie Bnergy has been fully informed for a period of
thirty days in which the Congress was in session (in computing such thirty day.
there ghall be excluded the days on which efther House is not in session because
of an adjournment of more than three days).”

Approved October 30, 1951.

1 Previous amendments to the Atomic Energy Act of 1846 cen be found in Appendlz e
of the Ninth Semiannual Report to Congresd, January 1831. :

THha




F 19401

nded.

the Uniteq Stat{?a
‘he Atomie Energ}.

to (A) possess o

1e Commiesion; or
nable material; or
ssionable Thaterig)
:n.s and Cobditiopg
810N upon g deter.
curity will not be

; subsection 19 (a2}

Commission, whey
would be substan.
limitations herein.
ng the communics-
on, and subsequent
tion of fissionable
regoing: Provided,
:ation of restricteq

a2y nation threaten-

4 circumsceribed to
1 gecurity objective
cipient pation's se

amendation of the
wrporating the Na-
snt would substan-
wnd security of the
sensitivity of the
' the security safe-
and
e Coromission the
:d for a period Of
g such thirty days.
in mession because

‘wund in Appendix 1¥

e e e
LN A e

" Ccaaiy

APPENDIX 11

fxpouTIve ORDERS PERTAINING TO THE U. 8. Aroxic ENeray
- CoMpIssION ?

029 {—Establishing an Airepace Reservation over the Las Vegas Project,
£ 0-1% Las Veguas, Net.

ipe of the authority vested in me Dy section 4 of the Air Commerce Act
B (44 Stat. 370), the airspace above the following-described portion of the
of 1926 States is hereby reserved and set apart for national defense and other
I’-ﬂ‘_‘:igmcntal purposes as an airspace reservation within which no person shall
U

jgate an aircraft except by authority of the United States Atomiec Energy
pavigalt .
Commission : ) : . .
All that area within the United States lying within the following-described
ponndaries:
LAS VEGAS PROJECT, LAS VEGAE, NEVADA

Beginning at latitude 37°16°00°*, longtitude 115°56°00’’ ; thence due south to
wtitude 36°41700°", longitude 115°56°00°" ; thence due west to latitude 36°41°00",
pogtitude 116°13°00°"; thence due north to latitude 37° 16'00”’, longitude
116°13’00”; thence due east to latitude 87°16°00’‘, longitude 115°56°00°, the
polnt of beginning.

Any person navigating an ajrcraft within this airspace reservation in viola-
Hon of the provisions of this order will be subject fo the penalties prescribed in
e Civil Aeronautics Act of 1938 (52 Stat. 973), as amended.

February 28, 1951

I 0. 10291—Establishing an Airspace Reservation Over the Savannah River
Pignt of the U. 8. Atomic Energy Commission

By virtue of and pursuant to the authority vested in me by section 4 of the Air
Commerce Act of 1928 (44 Stat. 570), the airspace above the following-described
portion of the United States is hereby reserved and set apart for national de-
fense and other governmental purposes ag an airspace reservation within which
1o person shall navigate an aircraft except by authority of the United States
Atomic Energy Commission:

All that area in the States of Georgiz and South Carolina lying within the
following-described boundaries:

BAVANNAH RBIVER PLANT

Beginning at latitude 33°22°45’", longitude 81°24’30"" ; thence south to latitnde

&°14'30"’, longitude 81°24’00’’ ; thence southerly to latitude 33°08'30’", longitude

§1°22'36’' ; thence southwest to latitude 33°05'00", longitude 81°32'00'" at Mil-
ettville; thence southwest to latitude 23°02°40"’, longitude 81°42'48*’ at Girard:
Ehence northwest along the old Savannah-Augusta Highway to Telfairville at
fﬂtirude 33°05°18"', longitude 81°48°48"" ; thence northwest to latitude 33°25760°",
gitude 81°53°30°7 ; thence northeast to latitude 33°27°30°’, longitnde 81°48'55°" ;
e e

_"Previous Executive Orders pertaining to the U. S. Atomie Energy Commission can be
*2d fn Appendix 11, Pifth Semiannual Report to Congress, January 1949.
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thence due east to latitude 33°2730’, longitude 81°33'65"* ; thence Southegy
1atitude 33°22'45, longitude 81°24’30°°, the point of beginning.

Any person navigating an aireraft within this airspace reservation jp Vieig
tlon of the provisions of this order will be subject to the penalties presey . .
in the Civil Aeronautics Act of 1938 (52 Stat. 973), as amended.

This order shall become effective on October 3, 1851,
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‘ation in vlt}[&h

. _ -1 W » h AN ™ N g RE" ARC -
tieg Prescriha, ;roIToNs RECEIVING IsororEs ¥orR PLANT SciexckE RESEARCH,

Ava. 1, 1946, To JUNE 30, 19511

1x3T

. 115t of projects completed, currently underway, or actively contemplated
pig 118 gcience research was compiled from records of the AECs Isotopes
in I‘mnt oak Ridge, Tenn. All investigators had an opportunity to edit the
Iririﬁi,ori’ included bere. When the statement of purpose of a project and its
'“tm’i,;ere not returned by the investigator, the information as compiled from
st msldge records was retained. These projects are indicated by footnote 3.
N4k Hﬁma tely 86 percent of the statements sent out for review were returned.
; tndicated by footnote 2 is the work being carried out during the 1951 growing
_ n by institutions in 29 states, Puerto Rico, and Canada with labeled fer-
- #a%0 material furnished through the AEC-USDA (Bureau of Plant Industry,
Z'FW? r pd Agricultural Engineering, Beltsville, Md.) contract. The work of the

iuu:;fs states and BPISAE is coordinated through the phosphorus subcommit-

of the four regional soil research committees. These groups are set up in
:ex:; of the four land grant college reglons and are composed of State and
ﬂedmr&} soil research scientists. They function under the auspices of the National

;n 4od Fertilizer Research Committee. _ :

wacn -**m‘“i‘i boaee

“This list was selected from “Isotopes

iTE AND INSTITUTION | INVESTIGATOR PROJECT AND I30TOPE Rl
-—-"-_"'-._-_—_
ALABAMA .
olytechnic | L. E. Ensminger, | ¥ 32. (1) Study the residual value of | (1) Under way. (2)
"?;aﬁﬂt‘:te,P uburn; R, W, Pearson, previously a%%licd phosphorous on Under way,  (3)
apronomy and Boils. H. B. Carr, cotton. {2) tarmihe the relative Under way.
: availability of phospBorits from
superphosphate and rock phosphaté
to erimson clover. (3) Compare the’
géfficiency of superphosphate mpd
mixture of superphosphate and rock
phdsphate in greenhousa pots.?
swthern Research In- | R. K, Allison and | C 14, - 8tudy photosynthesis with | Under way. °
“wwte, Birmingham; | - H. E. Skipper. algsl: P ' :
Riochemistry. : : i ) ] . :
Toiversity of Alabama, | B. C, Willlams____{ P 32.. Determine differemtial uptake " Do,
U'giversity; Biology. | of phosphorus by seedlings; develop :
3 te&mque for locating radioaativity |-
within, individusl eeqls; and make
histological studies of plants ronts.
ARIZONA i
1 1.5 Department of [ B, O, Blair...._...| I131;" Determine whether or not the { Completed,
" Amieuiture, Forest organis hormone 2, 4, D-5-1 moves
ervice, Southwest. ! in meaquite seedlings with reserve
e Farest and Range | food to mew growing points, the
Feriment  Station, amount of movement to different
Tuwson; Forastry. parts when applied as a foliage spray
to the leaves, and the effact of wet-
ting sgents on absorption and trans-
;_m}ation to different parts of {seed-
ings.

—A §5-Tear Summary of Distributidn,” prepared

¥ the Isotopes Division, Oak Ridge, and which includes isotope distribution for all fields

-l

A research. The 5-year repart will be apaflable in March 1932 from the Superintendent

# Documents, Government Printing Office;iWashington 25, D. C. Work of the national

: #oratories in plant science is not included'in this Appendix. Plant science research being
‘4o under AEC contract is jdentitied in Appendix 5.

"Participating in AEC-USDA (BPISAE, Beitsville, Md,) project w-study. during the 1951 growing
"3t the uptake and use of varions fertilizers by different crops from varying types of soils.
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— :
i STATE AND INSTITUTION INVESTIGATOR FROIECT AND T30TOPE STATDs g ofATE axp I
i3 . i RE?EREN ex 3 S
: T— - i S
- ) ABRIEoNA—eontinued . — t.,‘mr"“"
i .. . - ' opaityoft
- o Tniversity of Arizona, | W. H, Fuller and | P 32, Compare the phoaphorus up- | Under « jrersl Y
: eriugon?' Chemistrs | W.'T.McGeorge. | takeirom potassium hydrogen phos- Beler wqy, | erkele? ¢
and Soils. i phate, superphosphate, calcium ¢ Nu:
metaphosphate, and ammonium ylant =
phosphate by cotton and alfalin?®
. W.H. Fuller.._._. P 32. Study the nature of organic Do
== compounds in calcareous solls and :
T determine the availability of phos.
G- Tlmmemer phorus in various biclogieal tissues
z e {micropopulation and organic de-
- bris) to plants under normal soif
= ) % . conditions,
. ABRKANSAS
T Robert L. Dortch 8eed | L. M. Humphrey.| Bervice Irradiation. Irradiation of
- Farms, Scott; Agron- cottonseed and soybean seeds in De.
" omy. order to sthdy gene mutations in an
effort to uce new breeding mate-
rial for the improvement or develop-
ment of new varieties.
University of Arkansas, | J. M. Siegel. ... C 14, Investigate carbon_ dioxide as- Do
Behool of Medicine, gimilation and synthetic reactiong :
Little Rock, Biochem- in photosynthetle bacteria, and
istry. . analogous processes in heterotrophic
bacteria,
CALIFORNLA
Onlifornia Institute of | 7. Bommer, J.| O 14 Study carbon dioxide fixation | Arch.  Bigghe plunt Pat
~Technology, Pasa- | Thurlow, and | in the dark by leaves of succulents ) Chem |
dena; Biology. F. W. Went, and study transiocatlon of sucrose |  Thid,, $1' ox:
: and other compounds in plants, s, T 234
Eduumoi- -
. S
628 s i .
J, Bonner___.__.._ P $2. (1) Study phosphate turn-over { (1) J %91;?)% Soils- -
in growing plant tissue. (2} Class- 1%, {1545:
room demonstration to show trans (2) Under wap
port of phosphate lon in stem of ¥
green plant.
) O 14, Study protein turn-over in tis- | Under way.
sizes of higher plants. .
Plant Physlology-..| H. M. Hull and 0 14, Study transiocatlon of labeled Do,
F. W. Went. sucrose In tomato and sugar beet.
Shell Development Oo,, | J. W. Otves._____. P 232, Measure pbhosphorus nptake in Do.
Emeryville; Physies, plants under varfous conditions, citrus E:
Stapford University, | L. Cunningham__ | Cl4. Btudy metabolism of algae with Da. atation,
Btanford; Chemistry. {?femo?ﬁo t'.;o? irreversible incorpora- Entomo
on pe. . Nant Phy
U. B. Department of { B, A, Krantz__.___ P 32, Field exrperimenis involving Da, Ylant Phy
Agriculture, Boath- | upteke of phesphorus by cotton
western Irrigation castor bean, corn, cantaloups, and
Field S&iation, tematoes,? P
Brawley Plandt Enl
Unive:aitga of Call- | H. A. Barker_..... C U4, Study carbon dioxide utiliza- | Arch.Biochem..!?, and =n
{ kelay; Plant ton, fatty acid metsbollsm, and 140 (1048); Mhd,
: Blochemistry. other metabolic processes in micro- 2, 256 (ipdd.
2 o and carbohydrate i{n- J. Biol. Chem.
S thesls, transformation, and other 167, 619 (17
biochemifcal reactions in higher Ibid., 178, ™
g plants. 803;175,0130W8; - 23
R ibid., 178, O,
g g01; I8, 108, - .
'é: 1168, 17 1K, Soils and ]
= %;ct(lﬂgé- é, trition.
E (1g48). AM, ¥ Callege 01
Botany, 8, B '
(1048), Arch. ture, Du
Biochem. Bit-
phys.,
(195‘})- .
W.Z. Hassid...._. C 14. (1) Byntheasis of labeled sugar for | (1) l';idﬂ' wBY. Vhiversity of
tracer studies in apother institution, |  (2) Under ®¥ Culifornia,
(2) Plant nutrition studies with Medicine,
labeled d-glucose. i © Feies; Bioch
. C. C. Delwiche. .. C 14. Study the mechaniam of vims Under way. . Prgi ]
- formation and the effect of radiation - jeet list
within the virus molecule upon .
. properties and infectivity. E
¥ Participating in AEC-USDA (BPISAE, Beltsville, Mdq.) project to study during the 1951 groF@%
R P asason, the uptake and use of various fertilizers by different erops from varying types of solls. I .
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Arch, Biochem,
», 50O 3
Itid,, 1
(1951}, I, Chem
Education, o,
628 (1948), :
(1} T. Riol. Che It
186, 273 (1e4n "
{2) Under wyy.

Under way.

Arch, Biochem,, 7,
149 (1D48); Ihid,,
£1, 256 (1940,
J. Biol. Chem ,
167, 61D (1B47E
Fhid,, 178, TRD,
803; 175,013 (193%};
Id., 178, i,
BQL: 180, 1085,
1169, 1237, 14
221 (1049, J.
Baet,, &, T
(I1M8). AM., J
Botany, 35, 17
(1948). Arch.
Biochem. Blo-
pbys., 31, 3®
(1851).

{1} Unpder war.
(2) Under wa¥.

Under wa¥.

ring the 1931 growing
'z of soils,
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YU oCalifornis,

of Calil
gt _lf{,?l.contmue_

1

rlant Pathnlogy .. --

rirus Experiment
<tstion, Riverside;
Entomalogy.

viant Physiology - - -

viant  Physinlogy
and Entoraology.

solls and Plant Nu-
trition.

“ollege of Agrieul-
e, Davis; Phys-
irs.

ety of southern

o, Sehool of
Yodieine, Los  An-
=z, Biochemistry.

HSMITOS. S5

conttinued

HoN|  INVRSHOATOR

L. Jucobson_.. ...

T, (. Broyer, E,

Epstein, L, Ja-
eobson, C. AL
Johnson, G. A,
Peurson, and P,
k. Stout.

J. I*. Bennett . ____ :

i .1 Arnoni. . __._

H. A. Barker and
W. Z. Hassid.

C.E, Yarwood___.

A H Gold_.__... :

J. M, Blume, I,
Jenny, L. Jacob-
son, §. C. Mar-
tin, and R. Over-
street.

R, Overstreet. . ___

L. Jacobson and
K. Overstreet.

R. . Dickson_. ..

F. M, Tarrell____.

T. A. Gunther, R.
M. March, R, L,
Meteslf, ¥, M.
Turrell, and R.
T. Wedding,

¥, A. Gunther, R.
M. Mareh, R.
L. Meteall, and
¥, ML Turreil.

L. A.Richand R,
7. Wedding,

E. F. Wallihan, _..

L L. Zkolil_______

R, J, Wingler_ ...

—14
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i . P. ideris. .__..+ Fc 3, 59, Study distribution of iron

in pineanple plants.
“indy

treatment.,
Fe &b, n 65.

PROIECT AND SUTOPE i ;;ggif&
TUnder way.
sulfur metabolism in | Natore, 65, 973
plantz and the mochanism of the (19507,
control of plant rusis by suliur
Determine nutritional | Soil Sek, 72, 47
fuctors lnfluencing uptake and dis- (1951). Soil, Sci,

tribution of iren and other inorganic
elements within plant tisszes and in
specific organic componmnds synthe-
sized by the plant.

Ca 43, Study influence of a gradient in
oxidatipn petential as a possible
prerequisite for metabolic aceumiu-
lation of ealeiurn by plants,

C 14. Study certain aspeets of photo- |

synthesis in green plants.
C 14. Btudy chemies]l activities of
plants and bacteria.

£ 35. Measure differential absorption
of aulfur by parasite and host in
plant diseases cauzed by fungi.

C 14, Study metabolic cbanges in
tobaceo plants induced by wirus
infection.

F 32, Cs137, Oa 45, Cb 93, Sro0. Study
absorption apd moetabolisin by
plants and fixation by soils.?

Ba 140, Fe 54, 59, Study  adsorption
and exchange reactions in ¢lay and
soil systemns.?

P 32, Us 137. Study absorpiion by
100t sections, evaluating [actors
gffecting rates of such absorptiond

P 32, 8tudy the Hfight pattern of
labeled melop aphids in  citrus
orchards.

8 35. Datermine the nature of the
chemical reactions set up when
elermmental snlfur is used for dusting
citrus (emon) trees.

P 32. 8tudy absorption, transloeation,
distribution, mctabolism, and elimi-
nation in plants, inseets, and mice
in relation to insecticidal and mam-
malian toxicity.

C 14, Compare distribution of DDT in
injected house flies of both nonre-
sistant snd highly DD 7T.resistant
strains.

C 14, Study translocgtion of labeled
carbohydrates in eitrus plants.

P 32. Measure rate of phosphorus ab-
sorption by plants as affected by
other ions and physical conditions.

I3 2, Tracer studies in suils and plants. .

H 3. Determine rate of uptake and dis-
iribution of tritium oxide by grow-
ing plants.’

O 15. Stady mechanism of oxygen aeti-
vation in plant snd animal tissoes,

Frajeet listing not reviewed by investigator.

Soc¢. Am. Proc,,
12 91 {(18%47).
Hejenee, 108, 471

1648). Flant
hysiol,, 5, 267
(1330}, Flant
Soil, 8, 51 (1951},
Under woy.
Tro.

Arch. Biochem.
Biophys., 81, 326

(19313},
Wature, 166, 943

1950).
TUnder way,

Do,

Citrus Leaves,
April 1948,

Under way.

Contemplated,
Under way.
Do.
Do
Conremplated.

Under way.
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STATE AND INSTITUTION |

COLORADD |

Colorado & & N College,
Colorado Experiment
Station, Fort Collins;
ApPTONOIY.

1. 8, Department of the
interior, Bureau of
EReclamation, Denver;
Resegrch and Geol-

OgY.
CONNECTICUT

Connecticut Agricul-
tural Experiment Sta-
tion, New Haven;
Plant Pathology and
Botany.

University of Comnnec
ticnt, College of Phar-
macy, Storrs; FPhare
IMACY.

FLORIDA

Uuniversity of Florida,
Agricelrural Expert-
ment Btation, Gaines-
ville; Animal Indus-
try Nutrition Labor-
atory.,

GECQRGIA

Unjversity of Georgia,
Agricultural Experi-
ment Station, Experi-
ment; Agronomy,

Chem§stT¥oaccvao o l

: Participating in AEC~USDA (BPISATE, Beltsville. Md) project to stud
season, the uptake and use of various fertilizers by different crops from varving

INVEETIGATOT

PROGTECT AND (SOTUPE

i
5. R. Olzen aud |
W_R, Sehmehl |

S R, Olsen_ ...

‘i
|
|
i
H. E. Hosticks_...

A.E Dimond_.__

M. L. Adams and

D. M. Skauen.

G. K. Dhvis____,._

R. W. Bledsoe
and G, K. Davis.

. L. Comar, G.
K. Davis, J. €.
Drigeers, H. C.
Harris, and R.
L. 8hirley.

R. W. Bladsoe,
3. K. Davis,

and J. R. Netller.

. Comar, G.

Kulwich, R. L.
Bhirley, and L.
finger,

R. L. Carter,
W, 8. Harms,
L. C. Olsor, and
M. Stelly.

R. L. Carter,
L. C. Olson, and
M. Stelly.

W.8 Harms....__

P 53, Study the nature and availability

to plants such as ulslfa, wheat, bar-
jey, supar beets, and potatoes of
phosphorus in calesreons soils and in
various fertilizer materials such as
caleinm metaphosphate, superphos-
phate, ammoninm phosphate, dical-

cium phosphute, and alphs trical- |

einm phosphate.?

Cg 45, Study relutionships batwoen
caleinm aud phosphale jons in kine-
tie ¢xehange reactions between selu-
tions and mineral surfsces both in
s0lls and in syathetic ealeium phos-
phales.

F 532, Study nature and availsbility to
plants of phosphorus in ealearcous
soils, and study exchange reactions
of phosphorus between solutions and
mineral surfaces in soils and synthe-
ii¢ calcintn phosphates.

1131, 8tudy translocation: of labeled
5iodo-?,4-dichlorophenoxyacelic
acid in aquatic weeds.
tabolites of plants treated with 5
iodo-2,4-dichlorophenoxyacetic acid.

P 22, Investigate t1se of ionizing radia-
tion in control of plant diseases.

C 14. Synthesize laheled salkaloids
from the plant Colchicum autumnate.

Co 60. Study the function of cobalf
in rzminant metabolism,

K 42, Btudy wutilization by green-
house plants. .
Ca 45. Btudy trsusloeation of ealelum
by root and gynophore of peannt
ant; investigate calcinm roetabo-
ism in chickens and rats.

P 32. 8tudy phosphorns uptake g5 in-
fluenced by fumigation, eover rrops,
and rates of fertilizer application.?

Cu 64, P 32, Mo 99, Btudy dietary role
of copper and metabolic interrels-
tionship of iron, cobalt, phosphorus,
eopper, and moelybdenumn in large
animals, rats, and plants,

P 32. Study the uptake of phosphate
fertilizers such as superphosphate,
dicaleium phosphate, calcium mets-
phosphate, und alpha tricaleinm
phosphate by peanutis, corn, and
alfalfa. 2

P %2. Detertnine effect of time of lim-
ing on the utilization of phosphoras

i by plants.3

| C1 36, Determine amount of various

| amino aeids in peanuit proteins,

3 Project listing not reviewed by investigator.

Study me-

Under wyy

Completeq,

Under w ur.

Do,

Do,

Contemplateq,

Under way,

Science, 109, %

(1549). Anal,
Chem., #, 1
{1050).

Soil Sei, £4, T

(7. T Am

mal 8cl, 10, [

(1951).

Boil Bel, £, 3%
1. Bl

M. 1.

Chem., 7§, &
(1948); Itad,, (.
013 (Ie. 3
Animal 8. &4
{(9s50;. 1. Dart

fei., 35 3

(18507,

Under wa¥

v during the 188 grow.¥
Types of soils.

L

£ A

:;l 1
plult
atd

sineapplie Resu:
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University of C
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biology ar
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Urbaua; Agror

Entomology_ .

* Partiipating

*ason, the upta)

*Projeet listin;



PPENDIvw '
PIX - S
STATUy - ) ;:,‘; - LTiTOTION
____RF‘FF'“E.\'P'E.‘ E L 4D N o
__________‘_‘_‘__-_‘-‘_ ) _3 .-l._-__--—'—'_u
- g ﬁ_‘w.&li
Soil Sei. . . gpeat Plant-
{1949y C'é. T 3wl :.;’“m”o“' on-
Agriﬂg. Eng, Je- .}‘sﬁil“ PBiochemisiT
el 5 ola, o L R R (LA
(o505, UL 53 ard PRFSE
Under way
Comploteg .
Uuder way
- Iﬂ_
ple Research 1o-
: rﬂ,muw- Honoiulu;
i & '
Do,
[DAHO
. Iy ﬂr Idﬂho;
Da. P ttoral Experl-
¢ Station, Mos-
coW] Agricultural
Chemlstry-
Contemplated. agricuttural Chem-
stry and Agron-
* oy,
sehool of Farestry,
YForest, Wildlife,
and Range Exper-
Under way. - jmant Station.
Belence, 109, I%
(19493, Anal.
Chem., 2¢, 105 LLLINOIS
(1050). _
syrersity of Chicago,
Soil 8cl., &L, T siesge; Biochem-
(1847, J. Ank =T,
mal Sei., 10, 307 institute of Radio-
{1851). - biology and Bio-
Boil Seci., 64, 5T physics; Botany.
(1e47y, J. Tl
Chem., 174, ¢
r1o4%); Ind,, 18,
613 (1H4®. I

Animal Sci., &4
(1950}, 3. pawy
Sei., 2%, »TF
(19503

zeesity of Ilinois,
o Agronommy.

b e

TTnder wa¥
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G.O0.Burr.___.___ C 14. Study the translocation in plants | Under way.
of labeled 2, 4-D. F
S35, Rb 86, Na 22, Zn 65, 01 36, K 42, ¢ Do,

W. A. Gorfner__ ..

J, V. Jordan and
Q. A. Simkins.

J. V. Jordan and
Q. C. Lewis.

J. ¥, Jordan and
8. R. Olsen,

W. K. Ferrell and
E. E. Hubert.

W. K. Ferrell and
E. E. Hubert.

J. Pranck and H.
Gaflron.

E. W. Fager, H.
Gaffron, and J.
L. Rosenberg,

F. C. Bauer and
L. T, Kurtz.;

C.*E. Kearns and
C. C. Roan.

Ca 44, Studr the uptake, distribu-
tion, and chemical combination in
sugarcane plants in eulture solution.?
i (14, Study rate of photosyothesisand
transport in plaots. Use Jabeled
compounds produced in animal
metabolism studies.
i Co60. Study rate of uptake and trans-
i far in plants and animals and effect
i of prolonged exposure to radiation.?
P 32, Measure rate of movement of
bhosphate in soil, rate of utilization
by plaits, and rate of eniry into
various compouands, 3
Fe §5, 59, Study uptake and {ransport
in plant roots and determine point
at which jron is blocked in chlorosis, 3
C 14, P 32, Study mealy bug wilt of
pineapple; absorption of phosphate
when sprayed on pineapple leaves
and {rom seil as a function of soil p]_fl
and fertilizer placement; and abserp-
tion, translocation, persistence, and
chemical alteration of growth regu-
lators in the growing pineapnle
plang. :

P 32. Study efiect of soll moisture
levels on phosphorus uptake by
potatoes.

P 32. Biudy availability and fixation
of phosphorus when applied as a
fertilizer

e .
P 32. Sindy utilization by alfalfs of
phosphorus from variolis sources.?

P 32. Investizate movement and ab-
sorption of phosphorus in seedlings
of western white pine,

Ca 45, P 32. Compare absorption and
translocation in pole blighted and
healthy western white pines,

H 2. Study mechanism of photo-
synthesis and photoreduction with
green algas,

C 14. Study mode of growth of eellu-
lose walls of plant cells after supply-
ing glucose residues for the synthesis
of ceilulose.

C 14. Study of photosynthesis; early
products of carbon dioxide fixation.

P 32, Determine residual valoe of
seperphosphate and rock phosphate
fortilizers 65 influenced by soll gene-
sis and management practices in
long-term field experiments.d

P 32. Sindy the distribation and
metabolic fate of certain derivatives
of diethyl-phosphoric acid when ap-
plied as an insecticide to the Amer-

Do.

Do,

4

ring the 1651 Frow:ii¥
: of soils.

SO0 T 6

ican roach, Periplanele americand

Federation Proc.,
&, 217 {149).

Sclonec, 108, 595
(1849,

Under way.

Do,

Complated.

Do.

Coloradoe Tech.
Bull, 42, Decom-
ber 1950,

TUnder way.

Dao.

Do,

Do.

‘Farticipating in AEC-USDA (BPISAE, Beltsville, Md.) project to study during the 1951 growing
‘?’I}“;&lne uptake and use of varlous fertilizers by different erops frém varying types of soils.
ject listing not revicwed by investigator, .
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STATE AND INSTITUTION g INVESTIGATOR

INDIANA |
t
Purdie University, La- § M.

fayetlte; AQronomny. |

— et

| §. E. Cahristian |
and M. Fried.

A. J. Ohlrogg, !
W, K. Itobert- ¢
son, aud J.
White.

1. G. Jones_ ...

Hortieultare. ... .. ]

Universifty of Notre | AL Burton.. ..

Dame, Notre Duame; i

Chemistry.
-' i
10Wa
Iows State College, { H. C. Cox and
Ames; Zoology and J. H. Lilly.
Entomology.
Agricultura! Exper- | L. B, Nelson, J.
iment  3tation, T. Pesek, Jr,
: : Ames; Agrenomy. f.mcé 3. Stan-

e ord.

T, AL Heslep

C. A, I, Goring
and J, M. Hes-

Jep.
W. V. Bartholo-
mew., -
Institute for Atomnie | S, Aronoff________.
Research, Ames;
Botany.

&tate  University of j T, C. Evans snd
lowa, Iowa City;, Hot- J. K. Weber,
any.

FANIAS

Kausas State College,
Manhattan; Physies
and Agrouciny.

R.E.Hein, R.H.
MeFariand, and
K. V. Olson.

FENTUCRY

University of Kentucky, | W, A. Seay and
Agricultural Experi- M. E. Weeks.
et Stution, Lexing-
ton, Apronomy,

J. G. Rodriguez
and M, E.
Weeks.

University of Lanisville,
Belwol of Aledivine,
Louisville; Pharma-
calogy.

B, J, Mclntosh. . _!

t Participating in AEC-UEDA (BPISAE,

! C 14, Investigate organic compounds

PROJECT AND ISUTOPE STatny
REFERI‘:_\{’Z
- - e
i -
& 5. Determine with labeled 8504 Comp)
whether plants ean use atmospherie €li),
S0 for the syuttesis of orzunic sul-
wur compounds duripg growth.
1 32. Detertmine the gontribution of Tig
orgatic phosphorus to the fertility of | '
the soil.
T 32, ftady plucement of fertilizers Vo

and the infloehee of assuciaied fer-
tilizers on phosphorus ulilization by
COTIL.

P 42, Determine effcet of various
meihods of application of phosphatic
fertilizer on the vilicicney of absorp-
tion and wuiblization of phesphorus !
by fleld grown tomato plants? ;

Under wo,

found during the irradiation of
water-carbon  dioxide systems as
well as warer-hvdrocarbon Systeins
with view to cstimating possible im-
portance of radiation in the Yorigi
nal’" photesynthesis,

Co 60. Study moverent of insect De.
larvae through soil. :

P 32. Srudy rolative effectiveness of
different fertitizers for supplying
phosphinte to mixed planiing of osis
and elovey.?

P 32 Btudy relative movement of
phospborus from different fertilizer |
materials throagh soils.2

Soil Sei, g .-
(o, % 1T

Under way,

P 32. Study biclogical equilibrium | De,
between organic and inorganic phos-
phorus in suils, and diffusion rates
of phosphorus in soils.

¢ 14. Study decomposition rates of o,

orgoanic eaterials in soil.

C 14, Stady transloeation and irans-
formation of glucose in plants and
utilization of carbon dioxide in plant
roots.

Beience, 1in, 4
(1949), Batan
Rev.. s, m
q8s6). Arep.

] Biochem ., #5 43

(1950); Ibid., K

17801050). Chesr..
ev.,

: . (1680).

P 32. I'etermine tolerance ‘dose for | Completed.

germinaiing tobacco sopd.

¥e b5, Btudy effect of pH, sol] cations,
and trace 501} nutrients on the up-
take and translocation of iron by
sorghum plants,

TUnder way.

| 1 32, Study availability of fertilizer De.

phosphorus  in  crop-seil  experi-
ments.?

T 32, Study effect of time of applica- Do.
tinn on uptake of phesphorus by
alfalfn.?3

F 32, Study metabolism  of phaes-! Do.
phorus in 2-spotted spider mite.?

C 14, Study biosynthesis of lubeled | J. Am. E‘ﬁﬁfg
muorphine and other drugs by plants; Assoc. Rel, Ed

36, 512 (1080},

study uetabolism of worphine in
Tats,

Belisville. M4} project to sludy during the 163 growing

season, the uptake and use of various fertilizers by different erops from varying types of soils.

SN A

3 Projeet listing not reviewed by investigator.
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MATNG
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(hemic
x\fé‘gnp etri

ck: Biolog
:;Lmries.

O, Sitiirer
enlture,
AmPlagt.A 1
s an o
%%gmeermg.

eale  on
Crops B
¢Ascs.

wpils, Ferti
Irrigntlo

! Participatit

8201, the up!

1 Project listi



Under w av

iy,
1.
| Soil Sei, ss s
(194B]‘ﬂ "t, 1-3',-
Under way,
Iyp,
Do.
Seience, 110, 47
{19‘19)- Bfn[bn
- ev., if, s
| (850, Arey

] Biochem | ey, 304
o190 b,
179¢1050% . € harn|

Rev,, 47, 1
{(1950).
Completed.

Under way.

HLR

o

J. Am.  Phith:
Ausoe, Sel &
85, 512 (19X,

N
ring the 1841 LTOW LDE
& af soils.

' N
Hmmméiiiiililhimlm

|
|

g F

P

-

= ——
e

P

-lnL'lSHN“

jrersity, NEW
Botany.

0 1l
s

T
a
MAINE

. Maine,
e of <

HARYLAND
ical CoOrps,
ek, F

. Che
Atmy '
’ Detrick,
fns;?p Biolo:ical Lab-

ﬂ'ﬂ nriﬁ.

woils, Fertifizer, and
Irrigatien.

<0 (s TITTTION :
AnND i

INVESTIGATOR

. N. Carpenter

AT,

A. G. Norman,

J. E. McMurtrey,
Ir.

T. D). Fontaine,
G. W. Irving,
Jr., T. W. Mitch-
ell, W. C. Woll,
and J, W, Wood,

G. w. Irving, L.
W, Labaw, J. K.
Magness, H. P.
Traub, and 7.
W, Wood.

I. M. Blume, 8. B,
Hendricks, M.
E. Jefferson, and
T, Tanada.

J. W, Borland, E.
Epstein, 8. B.
Hendricks,
M. E, Jefterson,
and R. ¥, Keite-
meier.

R. C. Menzel,
and E. Shaw.
J. W. Boriand,
and M., E. Jel-
fersomn.
E. B. Hendricks,

J.M. Blume, L, A
Desn, &, B.
Hendricks, and
R, ¥F. Reaite-
meter.

J. W. Baorland,
M. E. Feffersomn,
and W, L. Hill.

.7 Earle oo

and G. L. Ter- |

J.B. Batemanand :

R. L, Weintraub._ .

M. E. Jeflerson, |

oR PLANT SCIENCE RESEARCH

PROJECT AN IROTOPE

ATATUS OR
REFERENCE

C 14, Tracer experituents in aguatic
werds with labeled 2, 3-03 2

P 32. Greenhouse and fSeld experi- |

ments on the utilization of fertilizer
phosphate by clover, grain crops,
potatoes, and blueberries.?

Ca 15, P 32 Study utillzation of the
elermment by clover grown on soil at
vartous pH levels; and effect of pH
and ammoniation on uptake of phos-
phorus by potatoes.

Rb 86, Study sbsorption of plant
growih regulators by leaves of plants
growing under controlled environ-
ment rcondl¢ions.

O 14, Sindy metabolism of labeled 2,4-
dichloropbenoxyaceticacid in plants
and micro-organisms.

B 10. Compare effects of ordinary
borie acid and labeled boric acid on
the growth of tobaceo in sofution
cultures.

1131, Apply lsbeled plant growth
regulator hormounes such as 2,4-dio-
chloro-5-iodophenoxyacetic acid to
plants to determine relative rates of
transportation and absorption.

C 14. Study the entry, rate of trans-
port, and accumulation of the radio-
isotope into the leaves and other
orgens of pineapple plants when
applied as a bentonite paste.

P 32, Co 60. Invesiigate effect of low
levels of radiation on plant roots
and growth.

Ca 45, K 42, Rb 86, Study cation ex-
change equilibria reaction of soils
involving these elements. Deter-
mine the mechanism and factors
governing the release und fixation of
potash in seils. Measure direct and
indirect availability of soluble, ex-
changeable, fixed, and nonexchange-
able potash to plants.

Zn 65, Study zine nutrltion in plants
and Teasare its uptake frem soil.

§ 35. Determine the efficacy of cal-
cium sulfate as a source of sulfur for
plant prowth. :

C'14. Btudy the decomposition of the
insecticideDDT (1,1,1-trichlore-2-bis
(p-chlore phenyl) ethane) in soils ag
controlled by various factors and its
translogation in plants. Measure
the transiceation in plants of 2-4-D

835, Cad45. Determinerate of leaching
of caleium and sulfur through col-
umns of soil.

P 32. Determine amount of lower
valence radiophosphorus in various
orthophosphates when subjected to
neuiron irradistion and the effieet of
neutron flix on the formation of this
contuminant.,

! Under way.

=)
<

Completed.

TUnder way.

Do.

Soll Seci., 70, 45
(1950),

Under way.

Boil Sei. Bog. Am.
Proc, 14 226
(1950}, Selenne,
111, 492 (1650).

'Farticipating in AEC-USDA (BPISAE, Beltsville, Md.) project to study duoring the 1851 growing

‘Froleat listing not reviewed by investigator.

®on, the uptake and use of various fertilizers by different crops from varying types of soils,
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BTATE AND INSTITUTION _ INVESTICATOR PROJECT 4 f RE'F‘ERSE;-JCI:_ : 1 AN
— T T T ——— : —
. T = —
' L WMARVEAND —conbinued | ] ’ : - e
U. 8. Department of ¢ ; i = T
Agriculture, Belts- i | i:m‘er“lr
ville, Md.—Con. i ;.t::ﬂ ot
i o £ 1
Soils Fertilizer, and | J. M. Blume and | Cs 43, Study the movement of ealel- | Undor yy, I
Irrigation. ALF. Jofferson. ¢ uml in seifs, the absorption of cal- . i
! um from soiis and solutions by S
i plants, and the eflects of snch radi- i
| ation en plams, plant roots, ard = sty
i growth. i . i Ui’ U'SSL-
M. Fried and M. | P 32, Greenhouse investigations on Lo, 3 sotd, =%
E. Jefferson. Telstive efficieney of phosphates. 3 cl_;jturf‘&
C. E. Baren and | Fe 5. Stady jron metabolism  n Tia. vmﬂrﬂs-f
M. E. Jefferson. plante in lime-induced chlorosis, : sold A"T‘."
J.W.Borland and | P 32. Study analvtical separation of Do, and AR
AL E. feferson. phospherus gcid from ortho-, pyTo-, ; Emecrlﬂ?
and metaphosphoric acids. N = -
J.W. Borland, L. | T 42, Study_the uptake and uliliza~ | Plant Fyaq £ IS
A. Dean. 8. B. tion of varions phosphate fertilizers | mal, App {ou:, cslpp:
Hendricks, M. on many different types of soils and June, Tois ijay, g A 13glsF I’SL-
E. Yefferson, erops in 20 States, Puerte Rico, and Soil 3ol g e, 3 lege»t ar
and B, A, Nal- Canadsa.+ ;, “0C 3 ment eL’
EOT1. Coﬂeg ]
i i
i
3
- MASSACHUSETIS MIS
- L Poston Musenm of | B. Washburn. ... .| I* 32. Demonstration of absorption of | Contemyplateq L r(!: iv l?ll; ';ltl‘)
-- i Science, Boston; Ed- phosphates by planis.? . Od Zool
1) neation. ) an
‘e ; Harvard University, | J. H. Welsh.._____ Ca 45. Investizate the physiology of | Underway,
S Cambridge; Biologr, eell membranes in invertebrates. .
K. V. Thimann___| C 14. Determine if suerose is con- Do,
: Toige vorted to anthoevanin in aguetie
B IR plants.
e MICHIGAN
i Michigan State College, | R. L. Shirley . .. P 32. Determine rote of phosphate Do. W e
: _ East Lansing; Agri- removal from Agueous solution of l‘inckrodtl
7 Eoh culinral Chemistry, ap{;:l)mximately 20 types of Michigan Radiolog:
e ﬁ%ﬁ‘ Botany._...._._.__. F.L. Wynd-._._._ P 32. Prepare radicactive tobaceo Do, Chemistr
: CEGEE mosaie virugd
T H Horticutture. . ... 8. H. Wittwer | P 32, K 49, Ca 45, Check phosphate Da.
A =1 snd L. F. Wol- nptake and transloeation in plants. .
N s terink.
TR H. B. Tukey and | C 14. Check carbon dioxide assimila- Do,
Mg L. ¥. Wolter- tion in plants.
i i ink,
ER i 8. H. Wittwer. .__| P32, K42, Ca45 C14. Studyabsorp- Tio,
R tion and utilization of radionuelides MOX
¥ Oapp!lesd l:odleavest gf plfants.bo ot D .
14. Study path of earbon into 3. .
o P developing embrvo of Prunus. : Mf;%at%
M o Soil Beienee_.. o ... B. Kawin and . | P 32. Study availability and utiliza- Do, ment itz
' Lawton. tion of several phosphatic fertilizers man; Ag
to different crops grown onanamber Soils.
of Michigan soiis.? '
A E. Frickson | Cl 36, Br 82, Study movement of Completed. NER]
and J. J. Seigel. ilabeled dichloropropene and labeled
ethyiene dibromide in soil. University «
University of Michi- | H. J. Gomberg | I 131, Study penetration and course | Underway. Lincaln;
gan, Ann Arbor; Bot- | aod F. G. Gus- of distribution of 2—4~1} in plants. and Chen
any, tafson.
HO. H. Bartiett....| Service Irradistion. Study produc- De. NEW Ha
tion of aberration and mutation in
seeds subjected to neutron bemberd- Universit
ment. Hampshi
H. J. Gomberg, | P a2. Study possibility of genetic in- Da. Hartjlz‘f};;]‘
R. Lowry, | terchange of radiophosphorus by ’
and E. C. Wii- crossing plants grown in a mediom
| liams, containing radiophosphorus  with

polien from normal plants.

1 Participating in AEC-USDA (BPISAF, Beltsville, Md.) project to study during the 1931 prowing
season, the uptake and use of various fertilizers by different erops from varying typas of sails.

i Project listing not reviewed by investizator.

§ These projects arc indicated by footnote 2.
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; Eroject

_ Present,




Under wyy

Do.
Do,
T,

Plant Foeq ;
Sene il Mo
Sofl Eei. Sor. roc.
81047y A3
Chem., g0 rro
(1918)] Jhid_. Y
1050 (1949); Itig !
2E, 489 . igngy’
Ind.Eng, Clhem -
41, 1328 (Ipy9;
Boil Science, g5
113 (1949). ‘

Contemplnted,

Underway.
Do,

. Completed.

i
| Underway.

Do.

i
i
!
i
i
i
.
i

af the 1851 growing
5f Boils.
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. aND
g A7

ret -
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o I_\'-_\"Ej NTA

s,
At

T
‘WH‘"M"""""""""“"i U“”“

o of Minnoe-
g Pie vaul; ASTi-
oA,

aftlf® - r Afinne-
?:_.jﬂﬂ‘fg panl; Soils

{ﬂwing-
45138185TFP1
pi State Col-
M g Experl-
Bl gparion, State

E:’ﬁm" Agronomy.

alssip)

HIS50URL

w-iyapsity of Missourt,
“iumbis; Botany
;_-;d 2.0'0]08"5-

hington University
wﬁediézl School, Mal-
Linckrodt Institute of
Radiology; 8t. Louls;
Chemistry.

el

MONTANA

Montana State College,

Apricattural Experi-
ment Btation, Boze-
mll; Agronomy and
Sails,

KEREASEA,
tnlversity of Nebraska,

iincoln;  Agrouomy
wd Chemistry,

L FTTTTFRITPRCIARTTORPIe

SEW HAMPSHIRE

Ztiversity of New

aba

Bartientture,

i ren b G R

];\‘-,,'-TI'IFTIO‘\" i

ey 0f o
'1‘('1'-"1_-\‘:3“]11@9;]0115. i

£ perioaltural B0~ |

Bampshire, Durham; ;

FOR PLANT SCIENCE RESEARCH

INVESTINATOR

PROJECT ANL INUTQPE

; STATUS OR
i BEFERENCE

e i A H, Brown and
Mgt 2 3%, Frenkel, 1

A H. Brown______

F. Swith__ .. __.

A, C, Caldwell,
A. Hustrulid,
and J. M. Muc-
Gregor.

W. B. Andrews,
H. V. Jorden,
and U. 3. Jones,

B. F. Barrentine,
II., V. Jordon,
T.B. Jones, and |
L. N. Wise,

J. Levitt and D,
Wimziad

M. D. Kamen._ ___

- i

3. C. Hide, A. 7,
M. Johmson,
end W. E. Lar-
5071,

W, E. Militzer,
R. A Olson,and
L. B. Nelson

l H 2. Study the mechanism of photo-

syT:thesis, photoreduction, and oxy-
hvdrogen reactions in green pleae,
C 14. Study biocherniw]l intermeadi-
ates in photesynthesis and related
DIOCEsses.
diserimination  between
forms of earbon dioxide,
C 14. Btudy tho paper partition chro-
matography of carbohydrates,

isutopic

P 32 Study effect and relative value
of doibie superphosphate and fused
tricaleium phosphate on spring ap-
plication of alfalfa.?

P 32. Study availability of phosphorus
to cotton using varying degrees of
ammoniated superphosphate on
different soils.

egperimental plots with varied his-
tory of eropping, and effect of tep
dressing  versus subsurface. plaece-
ment on phosphorus utilization by
crimsop  clover &and permanent
pastures.d

Ca 45. Determine the path, rate of
entry, and movement of caleinm in
plants and the mechanism of such
movement. Trace steps in mecha-
nism of transfer of cations from en-
vironment to the cel! interior,

P 32. Determine path, rate of entry,
and movement of phosphorus in
plants and the meebanism of sach
movement, :

C 14, Preparation of dicarboxylie
acids to study their photonssimila-
tion by photosynthetic bacteria.
Study carbon dioxide assimilation
in photosynthetic and chemosvn-
thetie orgapisms. Study enzyme
synthesis in cells under normal and
anbnormal substrate conditions,

P 32. Determine the relative avall-
ability to plants of the native phos-
phorus on a number of soil types.?

P 32. Measure the upiake of fertilizer
phosphiorus by oats grown on Ne-
hrasks soils ¥3

. R.Epgert and &, |
i F. Yeager, :
|

i K. Egeort, L. T, |
F Kardos, and R. |
| D. Smith. :

|

-

F 22, Determine if labeled phosphates
absorbed into toots and translocated
to their reprodactive structures witl
produce mutations.

P 32. Compare relative absorption of
phosphorus by apple trees and fruits

from foliar sprays and from soil ap-

plications of fertilizer.t

Study of photosynthetic

F 32. Study root exlension by corn in ;

! Underway,

Do.

D

-

Science, 112, 297

(1950).

J. Blol. Chem,, 176,
209 (1948); Ihid.,
7182, 153 (19500).
Science, 109, 558
{1049); JTbid., 118,
302 (1950). J.
Bact.,, &8, 230
(1049); Ihid.,, 59,
f}g;!; 60, 595 (1950);

o 8, 543
(1950); 1bid., 10,

190 {1951).

Under way.

Do,

Da,

_:l‘:u'tzclpatmg in AEC-USDA (BPISAE, Beltsville, Md.) project to study during the 1851 growing
-jsgﬁ.ﬁhe uptake end use of various fertilizers by different erops from varying types of sofls,
;itject listing not reviewed by investipator.

2ent address—University of California,
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EFERE . o e
- ——— __'\"-' : ../__-
NEW IERSEY ; Y yORE—
- .y o - : i i i Jier Ins
Rackeieller Institute for | C. A Rnlght.._ .. . 526, Incorporated into iutrient medig . 7. “ . kpk‘llur
Medical Researeh, i used to feed plants infected with | ?‘?uéié‘h"”‘--‘-- I‘l{{iedlcfﬂ R
Prinecton; Plant and . cucnmber virus 4 in an attempt to SR 1y Tew YOTKS
Animal Iathology. : iselate an puknown sulfur constit- ! {hemISLY,
i uent of the viras with properties ! _{i\,[._rsm'o_f kR
i unlike any of the known suliur con- | U}lﬂchestﬂ‘, B
! 1aining amino acids. . !
Rutgers University | R. K. Bernhard._.' Co 0. Determination of soil dcnsity__‘ Am. §g0 o AR
New Brmﬁwick; lEn- i Mﬂte;%l}n f}-.;,.:: ] ~ORTH C
i i arch. : . am o PR .
BINECHING Lescurch 0. W. Davidsen__l P 32, Delermine mate of absorptien Urﬁl%elra"h {rg,” .qth Carolil
. and distribution of nutrients from way, Noohege of At
| liquid fertilizers applied to roots of aad Bugines
i ormamental plants, : §  jpigh: Agrow
SIS e PR T Toth._. ... €138, Ca 45, Mn 34, Ce 60, Zn 5, ! . ;
T {  Dictermine seil factors affecting the | "
¢ grallability of the element to plants,
i Btudy distribution, rransiocation
i and accummulation of the element in |
! selected plant species, :
NEW TORK i : i
Brooklyn College, | H.G. Albaum. .. | P 32. Study phosphoriss {urn-over in .] D
Brooklyn; Biclogy 1 adenine nuclentides during zrowth :
and Chemistry. ) of plant tissues. . |
Cornell Urniversity, | C. D). MeAulitfe..; P 32. Determine nuantity of phos. ! Completed
Ithacs; Agrenomy. photrus fixation in =soil. vil.
3 I, J. Lathwell ; P 32 (1) Obtsip yield ond chemieal | (14 Comp}
and C. &.| dats on meadow and pasture herh. ] {2) Undp 2leg
Brandd. i age top dressed with different rates | & was
i of superphosphate. :
i (2) Determine contribution of differ.

enit organic phosphorns {ractions in
the sofl to the phosphorus nutrition
of plants and if phytinissynthesized |
and subsequently decomposed by |
. : { _soit micro-organisms.? !
- o A. 8. Hunter sand | Ca 45. Study the absorption of eal- | Completey

N C. . McAu- cinm by alfslfa and other legumes o
v liffe. asinfluenced by soil reaction, smount
ioof exchangeable caleium, degree of
:  caleinm saturation, presence of Mn,
i Fe and Al, and method of applica-

- . ¢ fipn.
: . ' M. Peech. . _.___.' 1 82, Study utilization by plants of | Soil Sel.. 63 1=
: i i phosphorus in farm manures. 185 (19431, Angt’
Lo ; ' Chem,, 21, 1my
- _ L (1949,
Ry o ' BotANY . ceeewm e O. F. Cuortis and | C 14, P 32. Study translocation of | Under way.
Ly g ~ 4. H, Ehis. sugars and certain minerals in ’
ol 3 plants.d
t f"?_g : 1. R. Johnson and : C 14, Determine meehanismu: whereby N,
S T { L. Knudson. I the patural rubber plant produoces
s BLER : rubber and study fixation ol nitro-
.= ’ §~=: ! gen by leguminous plants.?
T T DG Clark._.__ .. P 32. Demonstrate ase of tracer tech. ! Da.
iz g"‘fﬂ*" nigque in stedying salt transport io !
3% : ‘_§ plants.? :
2 ey L. Knudson_..__.. P 32. Measure rate of movement of : ERLD
z. =E r salts and identify phosphate esters | Rotany.
£ SRRt : ' in Cruptostegin.? !
E R i C. 8. Brandt._____, Co 60, Study factors influencing up- | Do.
= SR ! ¢ take of eohalt by plants.? ;
= Plant, Soil and Nu- | -._.da._.._____ -.--| Fe 89. In vitro study of the uptake of | Completed.
trition. i i iren iy bicod erythrocytes and study |
i i _uaptake by plants. :
Pomology ___._______ ____. do._._. .__.._.' O 14, Slpdy mode of entry ang trans- ;| Under way.
; i _loeation of urea in folinge sprays. :
Fordham Unjversity, 1 M, Cefola. .. ... C 14, Determine pathways of carbo- ‘ Do.
New York; Chemls- . i bydrate metubolism in certain fungi |
try. : © with speeial refcrence to the libera- !
- . tion of acetate in fat formation. . . ) .
New York State Apri- | 13, W. Holley. _.__i C 14. 8tudy absorption, distribution, i Arch, ‘B:uc_h-j!zu YORTH
cultiral Experiment | . and modification in the plant of 2, | 7, 145 (1950 x
Station, Clornell Uni- : | 4-dichloro-phenoxyacetic acid, 3- . g“ th Dalc
versity, Tthaea; Food i indoleacetie acid and other labeled | j;lral_(}ol]
Science 8nd Tech- ‘ © ' hormoene-like substances, : hysies a:
nology. '
! Participating in AEC-USDA (BPISAE, Beltsville, Md.) project to study during the 1931 growind + Partio
season, the uptake and use of varions fertilizers by different crops from varying types of soils. mmrt_g:g"_
¥

o I Project listing not reviewed by investigator.
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Completed,

Soil Bci.. ax 170
185 (1049}, Anyl
Chemn., 21, tnsg
{1949),

Under way.

11a.

Do.
o,

Tig.

Completed.
Under way.

Iio.

Arch.  Bioclemn:,
27, 143 (16505,
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¢ Jnstitute for

dical cl

:_.{;;‘ vork;

Cews

Y-qitt’mt}
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 ester; BOWRY-

coRTH CAROLINA

h Ciaroling State

 Cpttege o

NOETH DAROTA

<D lqu]TI:T]U.\' )
A -
e
-cﬂﬂth‘lued .

t_ﬂﬁ’fRoCh{?Stl’-r, ;

f Agricuitare |
neering, Ra-

N, 8

INVEETIGATOR

I, Costewand o

NS Hall.. ... ;

Hall and
0. R. Fant.
N. 5. Hall and

i). Satchell.

N. 8. Hall and
P. Reid.

e Granitk .o .

.,L-"L'rt.']}t. pseatch, !
Wit ieal R S hsical |

¢ € 1. Study earbon dioxide fixation ;

ID. B. Anderson
and W, M. Dug-
gar, Jr.

- ID. B. Anderson,

"D, B.

North Dakota Agricul-
trgl College, Farpo;

Physics and Soils,

W. M. Duggar,
Jr., and N, 8.
Hall.

Anderson
and D, E, Aore-
land.

E. B. Norum and
D. Q. Posin,

¥OR PLANT SCIENCE RESKEARCH
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-
207

STATTUS OR

REFERENCE

C 14, Studies on precursors in the |

svnthesiz ol green and vellow pig- -

ments of chlorella,

Cs 137, Study
growinr piant tissuée culiures,

by growing plant tissue enltures.

P 32. (1) Study phosphate adsorption |
on surfance of soil particle as related
to time-rate equilibrium; form aof
phesphate in relation to particle sur-
faces and to availability to prowing !
plants. {2) Study effect of fertilizer
plaeement, rate, and soil type on
utilization of applied phosphate to
ladino clover, potatoes, cotton, eorn,
and tobacco, {3) Study efficiency
of fertilization of fall seeded erops
and for comparison of fused rTock
phosphate with other forms of phos- :
phate fertilizer. (4) Determine lo-

- eation and activity of corn, cotfon.
and tobaceo plant roots throughout |
their growing season. (5) Evaluate
sonrees of phasphorus for tobacco
plant utilization, (6) Study migra-
tion of tobacen horn worm moth,
{7 Invesligate role of aphids in the
transfer of materinls in the tobhacco

plant.

Ca 45, I’ 32, Tse in field studies to de-
termine fraction of tobaceo plant
caleinm originating froth each of
three sources of caleium (mono-
cajeiun phosphate, gypsum, and
caleium carbonate) in a typical
tobaceo fertilizer; distribution with-
in the plant and during seversl stages
ol growth; and eompare the utiliza-
tion of caleitm and phosphorus
from monocalcium phosphsate,?

Cer45, K42, P32, Determine influence

sali ahsorptlion by;

of sodium on uptske and distri-
bution of potassium, phesphorus,
anii ealeiim aver short time inter-
vals. :

Fo 55, 59. 8tudy rote of interaction |
and movement of iron asscciated
with various soll compounds, par-
ticularly phoesphate and oxide com-
binations, .

Ca 45, Determine effect of associated
anion on dissociation from an ab-
sorbed surface {clays) and on cal-
cium movemment through isotopic .
exchange mechanisms.

5 35. Develap new technique in radio-
antographic work for plant tissues.

C 14, Study permeshility to carhon
dioxide of certain cutinized epider-
mal membranes of leaves and fruits

of several plants: make siraflar stud-
ips with noeutinized epidermal walls
of roots.

T' 32, § 35, Ca 45, Srady absorption of .
phosphorus, ealeiumi, and salfur
through rvoot tips of conlfers and
hardwood trees.

P 32. Study uptake of labeled phos-
phorus by various plants asa function :
of amount and distribution of fer- !
tilizer, and determine amount of
available phoesphate in the soil.2 :

Contenplated.

TUnder way.

Do.

(1) Sofl Sci., £8.
113, 151 (194,
{2} Soil Sel., 58,
123, 137, 171,
{1949). Proc. Am,
Soe, Hort. Sci.,
&5, 27 (19500, (3)
Completed. (§
Under way. ({5}
Completed. {6}
Under way, (V)
Under way.

TUnder way.

Campleted.

o,

Under way.

Completed.

Tro.

1. Elisha Mitchell,
Sel. Boe., 66, 175
{(19503.

Under way.

t Participating In ABC-USDA (BPISAE, Beltsville, Md.) project to study during the 1951 growing

=301, the uptake and use of various fertilizers by «different erops from varying types of soils.
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STATE AND INSTITUTION | INVESTIGATOL '; FROUJECT AND ISOTOPE

| ' |
NOETH DAEOTA—COI. | | - l
1

1. §&. Department of i D, Grunes, H. R, | T 32 Compare _phosphorus Ubtake
Agricilture, Bureau l Haise, snd R, from soils at Red Field Develop-
nf Phlnt Industry, H. Yamaga, ment Farm, South Dakots; Bow.
Bails and Agricultural bells snd Mandan Development | -
Eneinsering, North- | Tarms for supgar heets; determine :
ern Grast Plains Field ' relative phosphate availability of :
Station, Mandan; Soil ¢ varions soils of North Dakota.? I §
Manageraent and 1r- | i I ;
rigation. : ! b
QHID ' ‘
Antioch College, Charles [ 0. V. Enorr and | © 14, Fe 55, 59. Studyr chlorophyll Do Bot
F. Bettering Foundsa- P. Bothemund. and relatad ecompnunds in plants, ' 3 He
tion, Yellow Springs; | anits
Physics. | Rolt
Ohio” Agricultural Ex-| J. T, Sayre and T 32, C136, As 76, Zn 65. Btudy move. Do
periment BStation, P J. Zwerman. ; ment, secumulation, utilization, :
Wooster; Agronomy. © and distribution of these elemenis
| in growing corn plant; distribution PE>
{  and movements in relatien to corn .
. | rust and bacterial Jeal blight; feed- 3 Atlantic
ing habits of Jnsects on eorn leaves. phiia
F.D. Sayre...._...| P 32 (1) Study possible genetic| (1) Ung 3 cearch
changes [rom beta irradiation; dis- | * () Ungf way; 3 ment.
i tribution of phosphorus in wheat B way, ] .
i grains; phosphorus requirements of P
fungi eausing plant diseases; corn
rost distribution through  soils; ] fnsulel
| phosphorus accumulation in eorn 3 £at1ol
! plants: possible mutations in corn : Foils.
from larpe smounts of radioactive ¥
phosphorus introduced intc polien 3 -
: prsins and seeds; feeding habits of BoT!
i red mites on corn leaves. (2} Study
phosphorus requirements of leaf Clemsor
blight, effect of radiations on muga- Collec
tions of fungl, and sccumulation of 3 Agron
phosphorus in spores. ]
Ca45. Study caleium relationsin base | Under way
- exchange s0il cultures, i i
8 35, Ca 45, Se 75, Co 60, Ag 110, N1463, Do. l .
s Ti 204, Cs 134, Cr 51, Fe 59, Hg 203, sot
L ) Eb 124, W 185, Ir 192, Sc 46, Ta 182, T
; Study movement, distribution, and mthl 1
o Ohto Amictttural Ex | H. V. Eck, C. E. | P55 Study athizasion of saperoh tion
oo o Agrieaitura x- . V. . G E, . Study utilization of superphos- | Com .
ertment  Statlon, Evans, and J. phate and calelum metaphosphate pleted. A'!C'?"'
i ooster; Agronomy. D, Bayre. 153% cor;nson plots of pH levels from ! 1€
5 ta 7.5,
Agronnmy, Botany, | R. 8. Davidson, | P 32. Study phosphorus renuirement | Qhlo State Unfr T
Entomotogy, and J.W.Hibbs, W.| oforganism causingleafblightineorn| Studies, Epe. Gaivers:
Dairying. D. Pounden, plants: ealcium phosphorus relations Expil, Sta, Bal ' f vers}.
. and J. D. Sayre.| In blood of deiry cattle having millc} letin, 0,508, 3 i
E fever; transfer of phosphorus from ; any.
R bean plants to red mites. . A
: é% Botany snd Plant | R. S. Davidsou_..| P32, 835, Study genetics and physi- | Under way. A g;
e Fathology. ology of micro-organisms when - ?;
R : grown in presence of various radio- - o
s i isgtopes & . 2 iar
: Entomology........{ R.W. Rings_.._..; P 32, Sr 89, Activate the plam cur- Do, 3 Agr
culio. Trace movements of beetles ¥ 8
: within orchards and locate specific ¥ o
L . sites of hibernation. ; at
Ohio Btate University, | J. E. Varner__._..} © 14 Study mechanism of metah- | Arch, Biochem . b
Columbus;  Agricul- olisma and photosynthesis of & suc- £5, 20 {1950 v
tural Biochemistry, culent-type plant,
The B. F. Goadrich Co., | W, 1. Davidson__| Zn 85 Study urtilization of gzine in | Under way.
Akron and Brecks metabolismn of erowing plants, i
ville; Physical Re- i
search. £ Texas 4
berim
ORLAHOMA - Colte
Oklahoma Agrieultural | R. M. Chatters. | K 42, P 32, C136, 35, Traceiongin [  Do. Aeron
and Mechanica] Col- plant fissnes by radicautographic
tego Rosearch Foun- techniques,
dation, Stillwater: .
_Botany. ; : )
Culversity of Oklzshoma | E. L. Riee and E. | C 14, Determine rate of movement of bo.
Research  Institute, M. Rohrbaungh. 2, 4-D applied to plants under con-
?u%;man; Plant Sci- ditions of light and darkness. | ! Part
2, H ! e30n
* Participating in AR C-USDA (BPISAE, Beltsville, Md.) project ta study during the 1951 growst 1 p""j:

season, the uptake and use of various fertilizers by differentt crops from varying types of zoils.
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Under way.

Under war,
Do.

Completed.

Obio State Unls,
Studjes, Ene.
Exptl, Sta. Buj-
letin, £0, 54 (18453,
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(1)

Under way.
1= Tro.
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Arch, Biochem.,
£5, 280 (1050,
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wantie Refinins .

Ahiadelphia: -

wearen and Deveiop:
enl.

?'[_TERTO RICO
Experlment
mfétmn, Rio Pledras:

0T A CAROLINA

Lmson  Agricultural
C”Ef_ﬁfm Clemson;

Agranommy¥.

sOUTH DAKOTA

south Dakota Agricul-
mral Experiment Sta-
tien, Brookings;
Aeronotny.
CherniStry o e s cmee o

TENNESSEE
university of Tennes-
we, Enoxville; Bot
my,

sgricaitural Ex-
periment Station,

Enoxville; Agri-
euitnral Chem-
Istry.

Agrienltural Re-
search  Program,
Oak Ridge; Met-
aholic Researeh.

TEXAS

‘etas Apricn]tura] Ex-
veriment  Btation,
College Station:
Amanomy,

Re-

[
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PROJECT AND ISOTOPE

J. 8. Butts, and
A. V., Logan.

E. O. Belkengren.

A, & Hunter_..__.

F. W, Aelpoalder. .

A R, Riera___.__.

W. R. Paden .. __

R, W, Pearson
and E, H, Stew-
art.

L. 0. Fine __..___.

E. 1. Whitehead ...

8. L. Mever....__.

W, H, Maclntire..

C.L. Comar_.._..

H. E. Leap and
R. W. Pearson,

H.E Leap. ... _

Q1L

Investizate the maede of action
of labeled 2, t-dichlorophenoxyacetic
acid and isopropyivhenylearbamate
in plants,

P 22 (1) Study the course of phos-
phorus in plants.  (2) Determine
radiophosphorus uptake by plants
aftor treatment with 2,4-dichloro-
phenogyaeetic acid,

C 14, Stndy the breakdown products
of DT wher applied to insects.

C 14. Study effect of the virns of Little
Cherry disease on the physiology of
the diseazed plant.

T 32. Determine the effcct of nitrogen
levels and irrigation on the uptake
of fertilizer phosphate by sugar beet
plants,

P 32, Study effect of certain chemicals
on the propagation of phosphate
through soil and increase in avail-
ability of phosphate in plant life.

32. Determine what part of the
phosphorus fertilizer added to the
soil is taken up by the sugarcane
plalnt and what part is fixed by the
spil. 23

P 32. Bvalnate phosphorus atilization
by plants.?

P 32. Study cffect of rate of lime appli-
cation and method of phosphate
appliestion on phospherus utiliza.
tion by clover.

P 72, Study the uptake of phosphorus
from three soils in the State of South
Dakota by oat and sugar beet

lants.?

Be 75. Btudy the metabollic Teactions
and pathways of seleninm {n plants.

H 2. 8tudy the effects of various con-
centrations of deuterium oxide on
the germination of radish, tebacco,
vetch, and clover. i

P 32. Trace phosphorus from mono-,
di-, and tri- caleium phosphates in
growing plants in Neubsuer and
grecnhouse cultures.®

Fe 55, Ca 45, P 32, T 131, B 35, Co 60,
Zn 65, Mo 99, Ta 182, 5r 89, Cs 134,
Cu h4, Study mineral metabolism
in animals such as rats, rabbits,
chickens, swine, and esttle, and in
snil and vlants.

P 32, Stndy cffects of ordinary phos-
phorus and Izbeled phosphorus,
alone und in combination with nitro-
zen and potassium, on yields, chem-
ical composition of forage and nptake
of oats and Dixie Crimson Clover
in pure and mixed sfand.?3

P 32, Determine effects of amounts
and placement of phosphate on

efficiency of uiilization of fertilizer
phosphorms by cotton, 23

209

STATTS QR
REFEREXNCE

Arch. Biochem.
Biophys., %2, 248
£1951),

{1) Unpder way;
() TUnder way.

7. Econ, Entomol.,
§4, 28T (1651},
Underway.

Compieted.

Underway,

Do.

J. Tenn.
Bei., 25,
(1950).

Acad, -
17

Under way.

T

Nucleonics, 8§, No.
3, 18 (1951): Ihid.,
p, No. 1, 13; No.
2, 38 (1951},
S’cience, 112, 328
(1951). J. Ani-
mal Sel, 10, 88
{1951),

Under way.

Do.

! Participating in AEC-USDA (BPISAE, Beltsville, Md.) project to study during the 1951 growing
the nptake and use of various fertilizers by different crops from varying types of seils.

" Projeet listing not reviewed by investigator.
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BTATE AKD INSTITUTION

INVESTINATOR PROJECT AND [RUTOPE

TELaS—continned
Texas Research Foun

dation, Renner
Radinchemistry,

University of Texus
Austin; Botany,

UTAH

Awmerican Smelting and

Refining Co., Salt

Lake City; Agricul-

tural Research.

Unlversityof Utah, Salt | J. . Spikes____... 5

Lake CQity; Chem-
istry and Biology.

Zoolocy

Utah State Agricul-
tural Collepe, Logan:
Arronnny.

VIR GINILA

YVirginia Agrienltursl

Experiment Siation,
Blackshurg; Agronomy

"5.¥. Alien,

Spsquehanns  sandy  loam;  and

: ! evaluate various pheephatic ferii- |

Jizers in terms of svaiability.?

APPENDlK Ve

—_—

T —

R, J. Speer and . J* 32, Stndy exchange reactions ori
commercial nhosphuate fertilizers in!
Rendzina seilz, Bouston clay, and .

: ! 7u 65, Investigste fate of zitie nutrient |

when added to Houston black elay.

I bean roots and phosphorus trans-

¢ port and metabolism by the plang,

j {3y Investigate distribution of phos-
phorus in inbred and hyhrid lines

J of corn.

| |

i . !

C 14, {1} Sindy rate of deposition in
cellulose fraction of apical cell of the
bean plant and Investigste the inter
mediary produects of photosynthe-
sis. (2) Iretermine role of nicotinie
acid In mctabolic changes accom-

i panving growth of isolated root

- tissue. (3 Study sogar relation-

i ships in the toot and shoot apices of

corn.

R. H. Hendricks :

® 35, {tudy sutfur nutrition of plantss.
and M, D. |

Thomnas.

; i As 76. Study absorption of arsenite

planis,2
35. Follow the path of sulfur metab-
bolism iu photosynthetic bacteria.

! © 14. Study varbon fixation by cell- |
|

i free nreparations of plants.

1 ¢ Rabideau....; P 32. (1) Study phosphorus uptake in

and arsenste through the roois of :

.; RC. Pendleton_ .| P 32. Btudy of root distribution and |

i !
! l
i !
J. L. Haddock,
R. Perry, and
0. W, Tharne.

chains snd predation relationshkips.

P 32. Compare value of different
formis of phosphate fertilizers on
alfalfp; determine infiuence of irri-
gation practice on phosphate uptake
Irom superphosphate fertilizer by
sugar beets,2

Fe 53, 59. Follow movement of iron
through plants and determine effect
of other elements, plant character-
isties and epvironmental conditions
on iron metabolism under conditions
conducive to chlorosis,

Zn 65, 6. Study effect of phosphate
availability on absorption, translo-
cation, and assimilation of zinc by
Mants.

D. W. Thorne
and ¥. B. Wann,

i D W Thorme_

R, 8. Obenshsin, ¢

placement on  Toat  penetration;
. and C. 1. Rieh.

effect of amonisticn of superphoes-
phate on its availubility te corn,
wheat, and oats; absorption of phos-

of rock phosphate in reduecing need
for superphosphate by crops; meth-
ods of applying superphosphate 1o

|
|
| |
|

W, W, Moschler, | P 32, Study influence of phosphate

phorus by alfalis from surface appli- |
ealions of superphosphate, efficiency

comnuetition and study aguatic food ¢

pastures; and influence of granula- .

. tion of superphosphate on uptake.?

STATg .
BEPEREA’:‘E

Undf‘.r way

Boll 34, ,
s 0, g

Under way,

Dy,

o,

Do,

Do,

[,

Da.

1.

1 Participating in AEC-USDA (BPIRAFE, Beltsville, Md.} project to study during the 1951 growies
season, the uptake and use of various fertilizers hy different crups from varying types of snils.
: Project listing not reviewed by investigator,
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PROJFECT AND ISOTOTY

SETATUS OR
HEFERENCE

J. H. Beuiske . ...

0. Biddulph oo .

! 0. Bigdulph and
i
i
P

¢. Biddulph and

£. M, Stevens,

i C. 0. Btanberry__.

R. H. Burris and
A. J. Riker.

M. L. Jackson and
A. W. Yeterson.

~ M. L. Jacksor, P.
i Mikols, G. K.
] Voigt, and 8. A.
i Wilde.

N. Higinbotham. ;

R.C. Weatherwnx

Y 91 Bludy shanrpiion and transloca-
tion of vitrinm by plants.

. Ca 43, Bu 140, Br 89, Ru 106, ¥ 35, 1" 32,

|
| trnder wAY.
|

Do,

Zn 6a. Bwndy absorption, translaca- -

tion, and disposition of various ele-
¢ ments in planis.
- H 3. Determine whether radioprhos-
phorus and water move together in
:  the phloem of plants or whether
i minerals diffuse on eytoplasmie sur-
{aces independent of water,

' P32 Fe 54, 59. Study interrelation- |

i ship bevween iron and phosphorus

in induction and cure of chlorosis in

. plants.

i Rb 56, Mcasure rate of absorption of

rubidinm by exeised potato tuber

tissue, rate of movement through
tissue under different conditions;
and study effects of intermediary

:  metabolites and suerose on translo-

' cation in plants.

8 35, Study sulfiir metabolism on peni-
cillin-producing molds, and study
tranFlocation of sulfur in plants.

P 32, Determine uptake of phosphorus
from labeled phosphate fertilizers by
fleld beans and alfalfa as infivenced
by phesphorus earrier, placement of
fertilizer, and moisture level.2

N1 22, Determine if sodinm hydroxide
is abserbed on, or chemically com-
bined with the sctive hydroxyls of

| eellulose.
F.8Kkoog o __._ |

C 14, Stndvy sensitivity of plant tissues
to plant growth regulaiors,

I 131, Rb &, Ag 110, Study the pos-
sibility of root grafts providing a
pathway for oak wilt infectlon from
trea to tree kod trace metabolic proc-
esses In plants.

P 32. 8Study utilization by oats of
superphosphate, ealelum metaphos-
phate, dicalcinm phosphate, and
alpha tricalcium phosphule; effect
of superphosphate placement on
utilization by corn.?

P 32 Study influence of micorrhizal
association on uptake of phosphorus
by conifer seedlings.?

1.

Preoc. Auburn
Comf.,p o0{1047!.

TUnder way.

Do,

Dao.

: Partieipating in

AEC-USDA (BPISAE, Beltsville, Md.) project to study during the 1951 growing
smsnm, the uptake atd use of various fertilizers by diffcrent crops (rom v

O

arying types of soils,
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