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Part One 

Major Activities in Atomic Energy 
Programs, July - December 1951 

I 



lIhk JOE A4CTIlTITIES IN ATOMIC ENERGY 
A ~ROGPLAMS. JULY-DECEMBER, 1951 

?-],e past f; llloiiths h a w  been a period of inteiise actix-it)- in the 
x~ltioll~s atonlit eiierE- program, with three main lines of work pro- 
* dillg simulta11eously. 
rce pisting plants have been operated at full  capacity? and the existing 
,v5earc11 estabIishments have devoted extraordinary effort to  the 
densiOll of basic knov-ledge and the solution of developineiital 

P kt t11e Same time tlie large expansion of plant, previously author- 
izid, pceeded with 3 percent of the Sation's total building espendi- 

hi the period going to atomic energy facilities, and nearly 2 
,ercent, of the Sation's construction force eiiiployed on AEC jobs, 
Jlealltime, the Department of Defense and the ,4EC carried on I 

intensive study of the feasibility of undertaking a further important 
The report, on this 

This Eleventh Sernianiiual Report reviews major developments of 
past 6 nionths in the atomic energF progain that ciiii be publicly 

IqlOrted vi-itliout hazard to tlie national security. This appears as 
Part One of the Report. Par t  TWO presents the condensed annual 
financial report for Fiscal Tear 1951. 

In Part Three is presented a brief review of developments in plant 
gience research supported by the Atomic Energy Commission as part 
of its responsibility for determining the effects on all forms of life of 
the radiant enera- released in atomic energy operations of a military, 
pesearch, or industrial nature. Some results in plalit research 
through the experinieiital use of radiation have pointed directly or 
indicativel5- 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- 
-enrch; this guidance is provided bv Fedel-al, State, local, znd private 
:~gricultural authorit,ies. 

IIajor developnlents of ,4EC programs during the past 6 months 
ma)- be summarized as f 0110~s : 

Deliveries of uranium concentrates from the ~ e l g i a n  Congo and 
CaIlada continued according to scliedule. Doniestic 1)roduction in- 
(reased as  result of expanded exploration. higher prices for uraniunl 
OI-eS and bonuses for initial production, the opening of new producklg 

mb~ems in nucletw science and engineering. 

,spnllsion of atomic energy production facilities. 
5tuc1p was filed with the Joint Coininittee earlier this month. 
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4 
areas, and increased processing cnpacit y. 
for develqpment of lien- sources of r a x  inaterials here alld abroad. 

:; lolyerkg of unit costs. 
increasing labor and inaterial costs and were the result of col~tin~illE 
improvement in production processes and espallcled -\.olume of OIjctr- 

ations. 

at the Savmnah River, S. C.: Dana, Ind., and Padueah, Icy., projectb, 
Material shortages and labor disputes were the principal contribut,,, 

Yarious steps --ere take:, 

The production of fissionable inaterials continued to increase aitl i f  

Unit cost reductions were iiincle in Spite 

Construction proceeded on or nearly on schedule at lnost of 

tbe major ne-* production facilities. Valuable time n-as lost, h o ~ t . ~ ~ ,  9 

to these delays. 

ules set by the President. 
research and development. 
by the continuing test programs made possible, by the  activation 
use of the Kevada testing site. 

Progress toward new types of nuclear reactors for making fissionable 
materials and producing power for military and industrial purposes 
was signalized by a number of events. I n  this period the Experimental 
Breeder Reactor was put into operation a t  the Reactor Testing Statioll 
in Idaho. Utilizing heat energy produced by this reactor, small 
amounts of electric power were generated on an experimental basis. 
The Commission continued with the development of the reactor for the 
first nuclear-powered submarine, and new industrial contractors aere 
enlisted in the work of developing a nuclear power plant for an air- 
craft. 

The reactor development program is the frontier of a new technologT 
in which ,4merican 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 illdustrial participation 
in the reactor field on a competitive basis were received and are being 
studied by the Commission. Private industrp v a s  asked to under- 
take, on a competitive basis, the task of supplying ,4EC with zirconium, 
a inaterial uiiiquelj- suited for reactor structures. Scores of industrid 
concerns began to take an interest in and to study on their o m  the 
possibilities of putting to work the large sources of radiation that, no% 
lie falloff in the wastes from reactors. 

I n  August the Community Operations Panel submitked to the Cam- 
niission its report and recommendations on private property ovinenhiP 
and municipal self -government in Oak Ridge, Tenn., a i d  Richland- 
I%&., and these were issued to  the public of the two communities 

Production of atomic i\-eapons continued in accordance with sclled- 
Substantial adnnces were made in \Teapoll 

These advances have been accelerated 
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~onlrrlissioii bas had sample appraisals made and will obtain the 
tion of the residents before taking definite action. The Panel's 'ffit' 

F ~ : ' ~  lI ~ 0 s  ~ l a n i o s  is not yet coinp~eteci. 
epart 0 

clMer relatioll betm-eerr 1)li~: kical research uirder contract and the  
i,;nediate aims of the atomic energy progrmi developed during this 

,'is particle accelerators for  rese:irch came into operation I,priodm 

' xpT bowledge was gained on the effects of radiation and an in- 
,r~asiIls variety of radioactive substances on life processes in nian, 
31,inlnls, and plants. Development of methods of protecting people 

radiatioii continued to be one of the major objectiT-es. To 
Lgtter u11derstand the hazards of atomic warfare, studies of the imme- 

alld genetic effects of radiation on living tissues were continued. 
fil October, the Congress enacted an amendment to section 10, the 

major revision of the Atomic Energ?- Act of 1946. This amend- 
nleBt Kill permit exchange of certain information Tit11 other friendly 
wvernments under adequate safeguards There such an exchange can 
be. sann to be beneficial and not prejudicial to the national interest. 
Other proposed amendments were submitted bv the Commission for 

Fifty-seven licenses were issued to industry to use the patents owned 
br tile Commission. The Patent Compensation Board made its first 
svard on a patent. 

011 December 15, 1951, Sumner T. Pike resigned as Commissioner. 
He x-as one of the original five commissioners of the AEC, and had 
SrTed for slightly more than 5 years. 
In the staff, Thomas F. Farrell was appointed an Assistant Gelleral 

Manager to coordinate and direct manuf acturing programs of the 
AEC. Dr. Manson Benedict, on leave froni his position as professor 
6f chemical engineering a t  Massachusetts Institute of Technolo= 
developed a small Operations Analysis Staff for the General Manager. 

Brigadier General James McCormack, Jr., d i o  had been the Direc- 
tor of Bfilitary A4pplicatioii since the establishment of the Atomic 
Ellergy Commission, completed his tour of duty with the Commission 
in ,4ugust 1951. Col. Kenneth E. Fields, Corps of Engineers, was 
appointed in his place. Colonel Fields had previously been associated 
with the atomic ener-9 program both under the Manhattan Engineer 
fiigrict and later with the Commission. 

In  October Dr. Thomas H. Johnson, formerly chairman of the 
Phlrsics Department a t  Brookliaren Kational Laboratory, was ap- 
FQinteci Director of Research. 

five ot,lIers were being constructecl. 

c 

collsideration of the Joint Committee on At&c Energy. 



Raw Materials 
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I.  

Deliveries of uranium concentrates to the C. S. A l t o n k  EnergT 
Comnlission from the Belgian Congo and Cal~acla cluring the 1Jaq t; 
nlolltlls co~ltinuecl according to schedule. Domestic I>roduction ir, 
creased as a result of the expanded esploratol? drillilig FrogpaRl, 
higller prices for uranium ores, the bonus for initial procluctlon fraRi 
domestic mines (effective blarcll 1, 1951) )1 the opening of nex pFcj I -  

ducing areas, and increased processing capacity. 
In South Africa construction of plants to recover uranium fronr 

* w o l d  ore residues is proceeding 011 schedule. 
I n  Canada Eldoraclo 3llining and Rtrfiiiiiig (1944) Ltd., has all- 

llounced that at  Beaverlodge, in iiorth\~-estera Saskatchewan, coll- 

struction of a mill to treat ores of the Lake ,4thaloaska region will soou 
be started. Plant design is already well along and construction and 
installation will proceed through next summer. 

In the domestic prograin, clevelopinent of mining properties wW 
st.imulated and accelerated as a result of tlie bonus for initial produc- 
tion which was announced early in 1951. More than $200,000 in bonus 
payments had been made by XoT-ember 30? 1951. -4n increasing nul- 
her of phospliate fertilizer and chemical companies hare been actirelr 
investigating the possibilities of recovering uranium from pho~pI&~ 
acid produced in tlie nianufacture of triple-superpllospllate fertilizeh 
and certain phosphate chemicals. 

Plaimed rates of drilling in the expanded exploration propam 
liave h e n  reached and drilling now is at  tlie highest rate since thp 
program began in 1947. 

DONESTIC PRODUGTIOX 

Doniestic plant product ion capacity was espaiided in the second 
half of 1351 and still further expansion can be expected for 1932. A 
i i e ~  ore-buying station is in operation near Shiprock, X. Mex. Thk 
depot, serves the Lukachukai area, which shows promise of being 
a11 iniportant source for domestic ores. In the area of Grants, K. Jfes- 
the Stchison, Topeka & Santa Fe Railway and the ,4iiaconda Coppt 
l k i i n g  co.  are active in developing uranium product ion. ,411 OR- 
buying station and processing plant are planned for  this district. 

Other areas are being developed and may turn into irnpoPtant 
sources of production. TT’hen rolunie iii any area reaches the p r o p  
amount, ore-buying stations will be established. Under the Fedem! 

:Printed in Appendix 6. Tenth Semiannual Report to Congress, July 1951, supdi? 
teadent of Documents, E. S. Gorernment Printing Office, Tashington, D. C., 35 cent% 
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gle ~ E C  doiiiestic exploration program has been concentrated in 
~~~ belieced to be most favorable geologicallj- for the occurrence of 
a+um, The major effort has gone into the Colorado Plateau area 
gbem ti,e AEC and the U. S. Geological Survey, Y ,  tinder contract to the 

* - q,proximately 1;200.OOO feet of drilling is scheduled for the cnrreiit 
fiqH1 Fear; the rate of drilling planned for tlie first half of fiscal year 
tgjg is still larger. I n  addition to the AEC-sponsored drilling, private 
mining interests are drilling a t  an increasing tempo. The mining 
industry and tlie public are actively participating in prospecting for? 
tuld investigatioll of, possible uranium production sources. The De- 
fa% Minerals A4dministration, as a part of its 1xogra.m of providing 
jacRased supplies of scarce minerals and metals, has approved a 
nulnkr of loans for uranium exploration. 

Esploration by the AEC is by no means confined to drilling. A 
number of contracts have been made for underground exploration. 
%is consists largely of drifting, crosscutting. and raising within mines 
io derelop geological information and to investigate production possi- 
ttilities. Both the AEC and the Geological Surrey have also investi- 
tigated promising surf ace 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 is rery  lo^ but the enormous tonnage of phosphate rock being 
~~~c~ contains, in the aggregate, important quantities of uranium. 
-ifcordil@r a sytematic drilling and sampling prograni is continuing. 
-4 m&r Of the phosphate companies are cooperating with tile AEC 
in this program. 

are carrying out extensire exploration. 

lhium, .  The Special Minerals Investigation Branch of the E. S. 
Bureau of Mines and the Geological Survey, under AEC sponsorship, 
are continuing the search for United States reserves of monazite, the 



AIDS TO GRXXIUX PROSPECTORS 

The AEC with the Geological Survey and the Bureau of Minec 
111aintain a free sample examination service for uranium prosl)ectori: 
Anyone mho believes he may hare discorered uraniuln 111ay submit 
samples to laboratories in the service prograiii for &I- 
ples are tested without charge and a report is furiiislwl on the results 
of the examination. 

A program of technical and seniitechliical iiiforniatioll has provided 
useful information to  those interested in prospectiIlg. The booklet, 
“Prospecting for Uranium,:’ first published in 1949 and recently 
revised, has sold more than 76,000 copies. A number of color illus’. 
trations of yarious types of uranium-bearing ores were illeluded in tile 
revision. It is available for 45 cents from the Superintendent of Docu- 
ments, Government Printing Office, Washington 25, D. C. The AEc 
does not itself distribute this booklet. 

A semitechnical booklet, entitled ‘‘A Rf anual of -4nalptical I\Ietlio& 
for the Determination of Uranium and Tliorium in Their Ores,” has 
been published to aid assayers and others interested in analytical pro- 
cedures for determining the uranium and thorium content of ores. It 
may be purchased from the Superintendent of Documents for 20 cents, 

I n  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 b_v the SEC and the Geological Survej. 
These reports are not for sale or for distribution, but they are available 
for  examination a t  a number of university libraries and depositaria 
in 27 States and in the Dist.rict of C ~ l u m b i a . ~  As issned, future reports 
mill be made available a t  the depositories. 

‘ Samples rna~ he submitted for  assay t o  t he  U. S. Grologit-til S u r w y .  Geochemistry and 
Petrology Branch. Building 213, Kava1 Gun Factory, Washington 25, D. C. : to the U. S. 
Bureau of Mines, Metallurgical Diy’ision, in care of t he  Chief, College Park Brnnch, College 
Park,  &id. ; Chief, Rolla Branch, Rolla, &io. ; Chief, Salt Lake City Branch, Salt Lake City. 
Utah : Chief, Tucson Rranch, Tucson, Ariz. ; Chief. Albanr Branch, Albany, Oreg. : Chief. 
Tuscaloosa Branch, Tuscnloosa, Sla. ; Supervising Engineer, Reno, Nev. ; and to the c. s. 
AEC a t  Post  Office Box 270, Grand Junction, Colo.; and P. 0. Bo+ 30, Ansonia Staffon. 
K e a  Tork 38. N. T., Attention: Division of Raw Naterials. 

These reports can he esnmined a t  t he  following AEC installations : Atomic Enem 
Commission Librarx, 1901 Constitution Ave. KW., Washington 2.5. D. C. : Division of B v  
Materials, TO Columbus Aye., S e w  York, N. P. ; Diyision of Raw Materials, Denver E Q b  
ration Eranch, Room 1”-123, Building 2E, Denver Federal Center, Denver, Cot@. 
Division of Raw Materials. Spokane Exploration Branch, S. 157 Howard St.. SWfiaor* 
Wash. ; Division of Koa Natrrials. Grand Junction Exploration Branch, Grand Junct*on! 
Colo. : at U. 8. Geological Survey Offices : E. S. Geological Survey, Room 1033 (LihmrFft 
General Services Euilding, Washington. D. C. : Information Office, Room 468, S e K  Cus- 
tomhouse, P m r e r ,  Colo. : Library and Distribution Office, Room 504, Federal f3Uildhg* 
Salt Lalie Citr ,  r t a h  ; Cniversity of Arizona, Room 10, Mines Building, TurnOD, Ari& 

Research 
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p,5earc11 in process c~erelopment: mineral dressing, and benefi- 
,igtiun 1 w S  an iinporta11t. part of the r a ~  materials prograni. Wit11 
afpe'l- , ,eel emphasiis 011 derelopment of low-grade sources of ore tliese 

hco1ne more and more important. A major program of raw 3,dies 
* teriafs 1-eseardi in process deyelopment is continuing at  the ,4EC 
n13 I,borstorF a t  TTatertoTYn, bfass. This facility is operated by the 
iaerican Cyanamid Go.? under contract to  the Coniniission. It is 

alld equipped to undertake the solution of the many problems ,tgtfed 
ent to processing  ran^ materials. incid 41t110ngh prinlnrily concerned with improvement of existixlg 

* 
SSeS the laborato~~ also undertakes the development of new p r s e  

prweuses. Assistance in process development and improvement is 
criren to domestic processors and to suppliers of materials from foreign 
gurces. 
- 

nud3er of other compaiiies, under contract to the AEC, carrv 
on process studies--Do.sr Chemical Co. at  its Pittsburg, Calif., labora- 
tories : Pollic Research Co~*p., Boston ; International Minerals & 
(Tlpniicul Corp., Armour Fertilizer Works, and U. S. Phosphoric, 
pmtlucts Division of the Tennessee Corp,., in Florida j Blockson 
~hemica l  Co., Joliet, 111. : the MeI~rill Co., Sail Francisco; General 
chemical Division of Allied Chemical & Dye Corp. a t  its xo&h ClajT- 
luoiit. Del., plant ; 3latheson Chemical Corp., at. its Pasadena, Tes., 
plant; and the 1'. s. Bureau of A h e s  at Salt Lake City, Utah, and 
Tucson, Ariz. 

at the following libraries : University of California General Library, Berkeley : 
f'nirersity of California. Los Angeles ; Denver (Colo.) Public Library ; Yale University, 
SQW Haven, Conn. ; Library of Congress, Washington, D. C. ; Atlanta (Ga.) Inst i tute  of 
Twhi io log  : John Crerar Library and Eniversity of Chicago Library, Chicago, Ill. : and 
I'niyersity of Illinois Library, Urbana ; Purdue University .Library, Lafayette, Ind. : Iowa 
State College Library, Ames ; University of Kentucky Library, Lexington ; Louisiana 
btate Gniversity Librarv. Baton Rouge ; H a r r a r d  Unirersity Library, and  Massachusetts 
institute of TechnologF Library, Cambridge. Mass. ; University of Michigan Library, Anq 
A&wr. and Detroit (Miell.) Puhlic Library ; University of Minnesota Library, Minneapolis ; 
b d a  Ha11 Library. Kansas City, and  Washington Tniyersity Library, St. Louis, Mo. ; 
Pmeton  University Librarr ,  Princeton, K. J. ; Kniversitr of Sew Mexico, Albuquerque ; 
Erne11 University Library, I thaca ; Columbia Unirersitx Library, New Pork ; New York 

Public Library ; and Rcnsselaer Polytechnic Insti tute,  Troy-, K. P. ; Duke University 
LibraW, Durham ; North Carolina State College Library, Raleigh, N. C. ; Cleveland (Ohio) 
F"bfic Library ; and Ohio State University Librarx, Columbus ; Oklahoma Agricultural 

JIechanical College Library, Stillwater ; Oregon State College Library, Corrallis ; ' nlrersitS of l'ennsj-lranin Library, Philadelphia ; Carnegie Library of Pittsburgh, Pa. ; 
!'nivetsitY of Tenncsse Library, I inosril le ; Joint  University Libraries, h'ashcille, Tenn. ; 
i'nirereit!i of Texas Lihrarr.  Austin : University of Utah LibrarF, Salt Lake City ; Univer- 
W Of washington Library. Seattle : Eniversits  of Wisconsin Library, Madison. Reports 

with specific areas o r  deposits in a State,  or including a State,  will also be on file 
the State geologist's office. 
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Production 
The output of fissionable materials cont inurd to increase cluril, I T  

tlle last 6 months of 1951 and unit costs continued to ciecrease. T ~ ;  
unit cost reductions xere made in spite of increasillg labor allcl n,,I 
terials costs and are the result of the continning improvement j l ,  

production processes and the expanded rolume of operations. 

STATUS OF KEW FACILITIES 

A substaiitial portion of the design is coiiiplete and construction 
\Tell rrnder way on the new feed inaterials production center at F’eynald 
Ohio. 

The X-31 addition to the gaseous diffusion plant at  Oak Ridge iTag 

coni p le t ed . 
Savannah River. By the end of December, the Corps of Engineers 
had options on more than half of the 1,500 tracts of land to be acquired 
at the Savannah River site in South Carolina. Paymeiits and closings 
had been completed on more than one-third of the total nunlber of 

tracts involved. The total area to be acquired is about one and one- 
half times the area of the city of Chicago. 

Emplopient of construction workers increased from 6,600 at tlte 
end of June to about 22,000 on December 31, 1951. Preliminary total 
cost. estimates for this project, prepared with design still far frml 
completion, indicated that more than 1.25 billion dollars will be pp- 

cjuired to pay for design and construction. 

Padueah. Design and construction of the gaseous diffusion plant 
at  Paducali, Ky., including auxiliary facilities and feed plant, pre 
ceeded a t  a fast pace despite a series of work stoppages duriiig 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 453 million dollars, is being constructed by 
F. H. BllcGraw & 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 estate, plant and equipment investiiieiit of eight 
iiiajor United States corporations in chart S o .  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 iiivestlllet*t 
that- a private company \-vould norinally accumulate over many yeas+ 
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et,lr(v of Corporate Data : Balance sheets of corporations for December 31, 1950, 
as published in Standard and Poor's, 1951 edition. 

It llas been slightly more than a year since the selections of the 
32ra11aah River and Paducah plaiit sites were announced on Novem- 
hr ?8,1950, and December 15, 1950, respectively. The total amount 
ufenrth excavated at the two sites by Dece,mber 31. 1951, mould build 

solid mi11 5 feet wide and 7 feet high reaching from New York to 
,im Francisco. The structural steel erected a t  Paducah and Savan- 
!uh River woulct be enough for anot.lier Cl-rrpsler Building. A total 
nf 210 miles of roads has been built and 53 miles of underground pipe 
i d  at the two sites. The amount of concrete poured at the two proj- 

is equal to two-thirds of all the concrete in the Bonneville Dan1 on 
&e Columbia Rii-er. One hundred and thirty-three miles of electric- 
[@Fer distribution lines have been strung and 78 miles of railroad 
tompleted. The total floor area. of temporary office, store, and ware- 
bise space constructed at tlie t?wo sites is approximately equal to t1ie 
total rental area in the Empire State Building. 

980505-52-2, 
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HCJUSIXG ASD SERVICES AT SEW PLIX’TS 

The dEC is rel>Tillg on existing cornmiunities to f ~ 1 . n i d ~  ~ O I I i I l l U n i t y  

facilities and services and 011 prim t e develupnlent a d  fillancing G, 
supp1~- the housing for in-iuigrant. peruonrlel required for the con. 
struction and operation of tlie S a r a ~ l ~ ~ a h  Riwr and Padueah P]ailtl+ 
As of the end of 1951, 60 percent of the persons eiigagecl in L4EC aorl, 
a t  the Savannah Rirer site and 50 percent of the workers at  the Padu- 
cah site mere in-migrant to the area. 

Some Federal assistance is available for these areas, both of ~ ~ ~ i c ~ l  
have been designated critical defense-housillg areas. Gorerment 
credit restrict ions pertaining to housing construction have been sue;- 
pended and the National Housing Act has been amended to provide 
liberalized mortgage insurance for defense-housing requiremen& 
where critical defense-liousing areas have been established. Federal 
assistance is also provided to conmiunities in critical defense-housing 
areas for additional community facilities and services. 

€lousing. A t  Savannah River the in-migrants have been assimilated 
into the various communities near the project area, chiefly in -;2ugu~h 
Ga., and Korth Augusta? Aiken, and Barnwell, S. c. Others ape 

liring in about 2,400 privately ow-ned trailers scattered tllroughout 
the area. To  induce private ent.erprise to provide and operate housing 
for construction workers, tlie du Pont Co. entered into contracts by 
which it guarantees payment of amounts equivalent to the rev&; 
which normally would be required to amortize the investment in 4,wo 
f amily-t+ype and 7.500 single-type temporary housing accommodations 
The contract for the family accommodations runs for 5 years, and for 
the single accommodations for 2 or 3 years at du Pont’s option. The 
Housing and Home Finance &4gencg programmed 3,600 houses to nc- 
commodat e permanent operating-plant personnel. At the year’s end, 
1,000 of these programmed units were under construction as rental 
units, together with 250 houses which had been or Tere being con- 
structed by individuals. 

At Paducah about one-half of the in-migrants are living in trailers 
which they brought d h  them or purchased upon arrival. Other 
workers are living in rooms, apartments, and houses in the man3 corn- 
illunities and rural areas throughout western Kentucky and southern 
Illinois. While the AEC has depended primarily upon surrounding 
communities to  absorb the influx of workers and their families, it 1 1 s  

taken three steps to preyent a delay in the completion of construction 
or a slow-don-n of operations due to a lack of housing: Sale of 5; 
surplus prefabricated housing units located a t  Oak Ridge to be moved 
to the Pactucah area anct held for rent to project wxkers;  authorizd- 
tion for the construction of two 500-man dormitories at the proje’t 
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Kllic11 has been completed : and  certification of the need for 
I-llousillg u units under title 1’111 of the Satioiial Housing Act, 

c; ~-i-annuli River and Paclucah plants, vi-orkers coiiiniute 

* I  ,, OllC 0 

. ,,) I,im ,,it 

‘ I ’  
, ~ ;,[jE!”ded* 

,\t bntb the L i  
fr,olrl li\-ing quarters as f u r  as GO miles a i ~ ~  froin the site. 

,~ coniiiiu~~ify faci l i t ies.  At tlie Sui-aiiiinli River site the 
-#, ?io07 ce of Educatioll approved under the authority of Public Law e. 5. ofi E +l,tv-first Congress, second session, 188 t emporarF classroom 
-15. ;;,,jljt;es jb tlie various communities to serve tlie cliilcireii of new 

~ 1 1 e  first of these classroonis is expected io  be in use by fgIldies- yflb 19:53. Augusta, Ga., is using funds placed a t  its disposal by 
s. Office of Education to enlarge its permanent scliool struct-ures. 

Fltnds for permanellt biiilclings for several of the school districts in 
5,11tll Carolina also have been approved. Teinporarv classroollls 
Lve hen app’ol-ed for AlcCracken County in the Paducah area and 
+iutance has been extended to the city of Paducah for rehabilitatioii 

..- 

~d.? 

3- 
so111e C ~ ~ S S F O O ~ S -  

i ~ c c ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ ~ -  FOR SDCRCE AND FISSIOSARLE MATERIALS 

During 1951, the Cominission further improved its systeiii of ac- 
rouIlting for source and fissionable materials. This was acconiplished 
ill part by preparing a lnanual of procedural standards for source and 
jisionable material accounting surveys. 

~~.i.,. fo,? nccountabilify. As outlined in the Fifth Semiannual Report 
colIgress7’ physical protection and accou~~tiiig control are the two 

principal safeguards against loss or misappropriation of source and 
fjsianable materials. Fissionable material, enriched uranium and 
p€ntoiiium, costs niany times as much as gold. 

Physical protection against loss of these materials is incorporated 
in plant design a i d  operating methods and includes such measures 
e building fences and providing guards. Accounting controls pro- 
ride an accurate record of niaterials that should be on hand to be 
~.ompnred with frequent, accurate and intricate measures of actual 
(ltiiil1titks n-hicll are on hand. 

Ufctn.ud of proc.edurc standaz*ds. The procedure standards, prepared 
Kith the aid of two consultant firms, were a further step in a program 

set up  a uniforlln accouiitabilitcv system which would be sufficiently 
%mpreliensive but not excessively expensive. It was conceded a t  the 
-2-__ 

‘Fifth Semiannual Report to Congress, January 1949, Superintendent of Documents, 
Cgl\mment Printing office, \vasiiington 35,  D. c.. 43 cents. 



AEC Community Operations 
On August 3, 1951, the special Coiiimuiiity Operations Panel sub- 

mitted to the Commission its report and recommendations on oak 
Ridge, Tenn., aiid Richland, Wash. The report, is the result of a 
pear's work h-y a panel of four n-ell-qualifiecl individuals in  the field3 
of real estate and municipal administration. The panel has not yet 
presented its recoiiimeiidations on the Los ,!hmos COlllnIUnity. The 
panel is headed by Richarcl G. Scurry, of Dallas, Tex., senior partner 
of the law firm of Scurry, Scurry & Pace and includes Frederick 11, 
Bahcock: a private consultant on housing from Washington, D. c.: 
George E. Bean, city manager of Grand Rapids, hlich.; and Georp 
Gove, yice president in charge of liousing projects! Metropolitan Li fe  
Iiisuraiice Co. 

The Commission has distributed the report within the communities 
affected and is planning to  obtain the residents' reaction to the 
recom~iiendatiolis before taking further action. 

To eiixble coiiimuiiity residents to discuss a i d  evaluate the merits 
of the recoiilnieiiciatiolis, private appraisers have been retained at both 
Oak Ridge and Riclilaiid to make raluation appraisals of propertp 
that would be disposed of. 

While studying tlie feasibility of ins t i tu t i~~g more iiorinal Arnericm 
real estate aiicl mixnicipal practices in Oak Ridge and Richland, the 
Conimission continued to operate the comiiiuiiities with iiicre~siq 
ecoiioiny aiicl to tlie esteiit possible, to institute some practices ~ h k h  
 norm:^^^ prerail ill ,iiiiericaii communities. 
t lie conrepiice of l a i d  to churches to assist them in obtaiiiiiig fina1icl?! 

for building. Also it was decided to make land available on R l O W  
term €ease basis for the  construction of rental housing by private de- 
velopers \\-here a deficiency of housing exists. 

Changes were made 
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fi', ~ , , ~ ~ t ~ a s e s  

r13incipu1 rec.oniiiieiiclatic,11 of the panel I T ~ S  tllat rents in Oak 
Ilc- ~ i c l l ] : ~ 1 1 ~  be iirought to Ierels ~0111~)t~r;11)1~ to t l ioe  for ~ O L E -  

gill$ . ,Ilryounclillg XW:~. Tlte c'oluniis~ion lliI(1 ncl<)~>td S U C ~  a 

in FebrllnrS l!)f!t, a?id iii tile suiiiiner of 1949 it corrected internal gig 111 
p l i c ?  I itlequjties, sepwated utilit5- charges fro111 shelter rent charges, 
nqltn rovide(i for  an average increase of half the difference betn-een 
:, Id  v .-ting relit and utility charges and those comparable to the sur- 

Shelter rents were not raised to fu l l  compar,zbilit,y fS1> 
,Q,llldi% 
H f  o I 1 ~  time, to avoid a possible unctue hardship on tenants. I t  was 
,,;ll,,led to bring shelter rents to full  coniparabi1it)- on ,kugust 1: 1%11 

f;lll of 1950. These increases would have raised the shelter rents 
in oak Ridge a11 average of $10 and in Richland an average of $13 
f1511iting iI1 an average increase of 28 percent for Oak Ridge and 41 
qrcult for Richlancl. 

The BEC policy on rental rates confornis with the subsequently 
ydopted Governniellt policy on charging rents for Governiiient 

~ i j l ce  it was evident that the Federal rent control law, which was 4 

to expire on June 30, 1950, mould be extended and might be made 
to federally operated and controlled housing, the AEC de- 

ferred the proposed rent increase to October l, 1951. When Federal 
Rnt control vas extended to June 30,1952, it became necessary to study 
further its impact at Richland, Oak Ridge, and h s  ,Uainos. As a 
cm*quence, the proposed rental increase actions in the three ~0111- 

munities were deferred again until December 1,1951. 
Federal rent control now applies a t  both Richland and Oak Ridge. 

The Conmission has deferred indefinitel? rent increases a t  bot11 Oak 
Ridge and Richland until an agreement is reached with the Office 
* t f  Rent Stabilization on maxiiniini legal rental rates -ix-hich ca.n k 
rstablished coiisistent wit11 the proyisions of tile Housing :llld Rent 
.kt  of 1947, as amended. 

At Los Blanios, new rental rates went into effect 011 January 1, 1959. 
' h y  :lDloullt to :111 average increase of about 4.8 percellt, will cor- 
I W ~  pre17io11s illequities in the Los *$] anios rental StrUCtUre, alld are 
mtended to brilig the rental level to full comparabi1itr)- with that pre- 
~aG11g in surrounding comnlunities. 

areas. 

bsiI,g I rntes 011 reappraisals iiiacle by prirate appraisers during the 

ua&ers as aiinounced by the Bureau of the Budget in July 1951. 

The past G months haye seen substantial completion of the program 
( ~ f  rebuilding and expanding the Los Alamos community. This pro- 



I n  July 1951 the Rome-Xnderson Co., contractor for the Olleratiol, 
and maintenance of the Oak Ridge conl1nunitL notified the Corrlll,i,. 
sjon of its desire to terminate its contract 011 O r  before JaIiuary 3,19>,, 
The company indicated that it 310  101lger found the colltract profitabie 
in view of the key persoxinel assigxied to the operation as relatecj 
the recently reduced fee received for the ~ o r k .  In order to  retairt 
rtzany of the expe,rienced personnel employed by the contractor and tu 
proride for continuity of operations, a no-fee contract was llegotiata 
with a nonprofit corporation, Jfaiingemellt Services, Inc., formd 
by a group of Oak Ridge residents. The new contract became effectire 
December 1,1951. 

,4t Richland, 300 new houses approred for fiscal year 1951 Bepg 

completed by the end of December? and 300 more units were approvd 
for  construction with appropriated funds. However, constructiq the 
latter units is being held in abeyance pending the outcome of attemp& 
by private developers to supply privately financed and operated 
housing in Richland under the provisions of title T7111 of the Katiomi 
Housing Act, as amended. 

Construction and Supply 
Such facts as can be publicly reported concerning progress in build. 

iiig appear in the sections of this report relating to the program+ 
product ion, military application, reactor development, researcIi. 
and biology and medicine-to be served by the new facilities untk 
construction during tlie last 6 moiiths of 1951. 

-4s a gauge of tlie size of the total construction program in ato&c 
energy it niay be noted that in July 1951, construction costs incurd 
by tlie Coniinission were 5-43 mil-lion dollars, and they rose steadib 
accordance vi-ith plans to a level of about 79.8 million dollars in ?\'ol-em* 
bw. The total construction costs incurred for the 5 months endillr 
Xoi-ember 30,1951, were about 365.6 inillion dollars. During the 5- 
period the ralue of Sation-wide construction of all kinds, as repfid 
by the Departments of Commerce and Labor, averaged appraximalel: 
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ae construction contractor employment on all AEC-adniinis- 
construction projects for the first 6 months of 1951 was 28,500 

’re F ~ ~ +  the 5 inonths ending Sovernber 30, 1951 it averaged 50,000, 
@@*g prce11t of the estimated average contract construction employ- 
:e:t of 2.75 million men on all projects in the United States. 

Areram 

PRIORITIES 

Z;l,der the national priorities system, ,4EC cont inues to function as 
claimilig and allotting agency for the controlled materials (steel, 

r, and aluminum) requirements of its construction and oper- @PP 
3Gons progranls. Training of the AEC field staff in controlled ma- 
geefials plan operatioils was coordinated with the introduction of 
csp the Kational Production Authority and has facilitated the 
or,+rly’operation of the plan within AEC. 

, ~ E C  has also made special studies of its requirements for particu- 
jariv critical products and services in order to assist NP14 and other 
mntrol agencies in their planning. Typical examples of these are 
pxer, valves, and electrical equipment. 

n e  national supply-demand situation in materials of importance to 
programs requires that AEC continuously review its require- 

ments in these areas to identify points of sighificant impact and to 
exre the filling of these requirements. 

.~peciiaZ Prior it ies Assistance 

In order to meet the very tight construction schedules which have 
tee11 established for AEC projects, deliveries of materials and equip- 
ment are usuallF required in less than current normal procurement 
t h e .  In  addition, the inaterials and equipment being purchased 
an these tight scheclules are in direct competition with materials and 
quipment needed for other important defense programs. As ti result, 
-1EC and its prime contractors have not been able to obtain all required 
(ielireries under the general priority devices established by the Ka- 
Ilona1 Production Authority, such as defense order ratings and the 
inIltrolled materials plan. To maintain some schedules it has been 
naessflry to request special assistance from KPA, usually in the form 



SUPPLY 

Tile design lias been completed aild w t 1 d  construction started (jr, 
tlie installation of the telephone system for the Sarannsh River plant, 
Upon its coinpletion it will be. oiie of the largest automatic telephone 
systelns in the world serving oiily an industrial establishment. 

A p r o g a m  for niicrofilming the iiiiportxnt records of tlie ConIrni+ 
si011 llxs started. All categories of records required for the Operatior: 
of atomic energy projects hnve been microfilmed and are niaintairiec_; 
under appropriate security safeguards. 

Substantial sarings in equipment and space have been made thrOUgil- 
out the Commission's actirities by the est ablishnient and operation of 

records centers. Some 22,000 cubic feet of seniiactive records are 
stored in these centers. 

Trans portatiorb 

Major efforts have been iiiade to eliminate delays in transit and 
excessive transportation costs. 

( I )  A iiational weight agreement lias been reached with the rail car- 
riers. The value of this apeeiiient is in the transit time saved on 
niovemeiit of articles which otlierwise mould be stopped in trans3 
for weighing. 

6)  Arrangeiiient P lia IT been made with the Railway Express Agene! 
for  the positive locution of air express shiplnents identified 8: 

nioring for the awount of the AEC or its cost-type contractop. 
This will g r e a t l ~  facilitate tracing of shipinents mlien iiecessar?;. 

Some of tlie results are : 
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Military Application 
~ t o ~ l ~ i c  q-eapons were produced a t  the rate authorized by the Presi- 

dent for calendar year 1951, and significant advances were made in 
ffespoas research and development. 

Construction continued a t  several locations to meet the needs of the 
After site selection and some 

US]' . . .  
delaT' ill acqulsltlon of land, construction of a plant near Denver, 
coli.. WIS begun by the Austin Co., general contractor ; construction 
roc,=pded 011 schedule during the last half of 1951. 
(yonstruction of additional facilities and rehabilitation of existing f 

srrtlctures was well under way a t  the Pxntes Ordnaiice Plant at 
~Blarillo, Tes.: the construction work is being done on both ti cost- 
pfu&ed-fee and competitive bid basis with the latter method used 
&wrer lmcticable. Silas Mason Co. is doing the cost-plus-fixed- 

portion and lump-sum contracts have been awarded to several 
&&rent contractors. 

Spw field offices mere established at Amarillo, Tex., a t  Denver, Colo., 
at the Kevada Test Site, and for the Pacific Proving Ground at Eni- 
ret&, all under the Santa Fe Operations Office7 which has primary 
S d  responsibility for atomic weapons work. Headquarters of the 
%nta Fe Operations Office were mored from Los Alanios to Albu- 
ycrque, S. Alex., where AEC-owned property was available for office 
;pace. to provide a measure of relief from crowded housing and 
4ice space at Los Alanios. 

nn&~ig atomic weapons program. 

TEST ACT~-ITIES 

A series of experimental nuclear detonations was conducted at  the 
h d a  Test Site in October and Koveinber 1951. Certain types of 
WS can be conducted at  the Nevada location at considerably less cost 
!ban a t  Eniwetok. The program demonstrated the effectiveness of 
hint operations b_r an integrated test organization of qualified special- 

. .  

. 
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ists of the Coiiirnissioir and its contractors? tlie DeI~artment of Deft.Ii,r, 
s nd other agencies of t lie Government. 

One of tlie inajor objectives of tlie tests was to llrovide data f,,p 

weapons developinent purposes. The Los A U ~ ~ n l o ~  Scientific ~ ~ b ~ ~ , -  
tory has made marked progress in tlie developlllellt of atomic \yeapol,>. 
and the tests contrihuteci to tlie further adrancement of tile n.ork, 
The primary techiiical responsibility for tlie test del-ices rested 
the Los Alamos Laboratory. The Sandia Laboratory and several oI 
the national laboratories of the Atomic Energy Conlmission plaSrd 

A number of special services for the operation were provided ),,, 

I 

I 
,porpra 8' 
l,on-er pla 

,,oFcer ma: 

I 

important roles in the operation. i ,\'ilS opera* 

test program. 
The other major purpose of the tests was to study various physid 

effects such as blast, radiation, and heat. including programs for 
Armed Forces, the Federal Civil Defense Adxizinistration, the s, 
Public Health Service, other government a1 agencies, indnstry? md 
biomedical researchers. The Department of the Army used the t e  
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 
established a camp known as Desert Rock near the entrance to the teg 
site for the accomniodation of the military units participating. 

The ,4tomic 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 tH 
operations. 

Reactor Development 
NEW REACTORS 

I n  the period under report, the construction of the ExperimenBi 
Breeder Reactor was completed by the Bechtel Corp., at the R'ationai 
Reactor Testing Station in Idaho and the reactor was brought up f" 

criticality by the operator, the Argonne Kational Laboratory. 
This is the first reactor of appreciable size to operate Kith $6 

neutrons, the first fast reactor being a very small unit at the €S 
alamos Scientific Laboratory. ,4lready, valuable information b~ 
been obtained on the new design and more data will be securedfmFA 
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cT experience. It q-ill be months, however, before the tin, (’I .bilitT. of breeding can be determined. Ifany factors %\-ill lrni-e to 
f&l G’ ered, such as the iiirestnlent of fuel required in a large breeder 

alld its plants f or processing and fabricating fuel eleinents. the 
,pquirecI to double the aniount of f tiel invested, and construction 

pneyathg expemhent .  The reactor’s sinal1 experimental 
plant--heat exchanger, steam turbine, and electric geiierator- 
rated in trial runs on December 20y 21, mid 22,1951. Electrical 

mas generated at  the rate of more than 100 kilowatts and used 
the ptl1nps and other reactor equipment and to provide 

i,(’ c n d  
p, c t @‘c 

rinle 5nd operating costs. 
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Re glowing electric light bulbs in this photo show the first known use of electric 
ptner 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 h’ational 
Lboratorj’s Experimental Breeder Reactor at AEC’s R’ational Reactor Testing 
$:ation in Idaho. 

%ht and electrical facilities for the building that houses the reactor. 
TQe heat energy produced in the reactor was removed by a liquid 

1 &tal at a temperature high enougli to generate steam to drive the 
pzbine. Test operations mere resumed in January after further 
adjustments of tlie reactor system. 

PoRer generation is incidental to the main experimental purpose 
ciftlle reactor. The power studies are being carried out to secure 
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'l'he machine shop in the building housing the newly completed ExWrime-,t,j 
Breeder Reactor a t  the AEC's Xational Reactor Tvsting Station in  Idaho is sho\vn 
lighted by and operated on electric power proctucetl from the heat energy of thr 
reactor. and are now being 
operated hg tile Argoiine Xtitional Lxboratorj-. 

The reactor arid its power plant were designed 

a nseful tool foi. ciiiyving out siich esperimeiital studies. The powpl -  

experiment is iii no \vay intended to establish the feasibility of pro. 
duciiig elect ricnl power econonlic;~ll y f roin iiiiclear sources. The 
technical inforniation gained, 11o1vever. iiiug be useful in the design 
of future reacto1.s aiiiied at generating electricity at  a coinpetitive c o s  

Constructioii of the Xaterials Testing Reactor facilities arid struc- 
ture at the testing station by the Fluor Corp continued. Enginee~ 
of the  Phillips Petroleiim Co., operating contractor? after training ilr 
Oak Ridge with ii pilot ~noclel of the 2rITR. took up their assignment:: 
a t  the testiiin station. 

The hlTR is expected to pI*oduce a neutron flux more iiiteiise t b  
ail)- now available. 
nevi- a d  m ~ c h  iieecteci facility to malie solile tv-o-score irradiation tesE 
of the highest priority for a nuiiiber of laboratories and contractor: 
was established with the guidance of a policy board represeiithg tllc 

AEC prograin divisions. 

e. 

A scliedule for the first few 1iionths' LW of this { 
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Collstruction of a chemical processing plant a t  the testiilg station 
~ E w  nearer to completion. The plant will be used for the separa- 
fj,, of unused fuel from used fuel units. Construction was expedited 
i~ nearly tm-0-score field engineers from the Foster-Wheeler Corp., 
S p r  York City, architect-engineer, and Oak Ridge Kational Labora- 
tory! Tho gave direct supervision a t  the site. The construction con- 
rnctor is the Beclitel Corp. of San Francisco. 

Progress was macle in laboratory development ~ o r k  for additiolls 
IU the plant. Iiivest igations of other methods of recovering unused 
riuclear fuel were also pressed. 

In the long range program of developing new reactor designs, 
*Judies and investigations looking toward production reactors were 
ktensified. Significant studies of new reactor designs are being car- 
ried on by Argonne, Oak Ridge, and Brookhaven Ktttional Labora- 
QJ~es; the Knolls Atomic Power LboratorT ; Xorth Americiii Avia- 
QQQ, Inc., DownelT, Calif.; and H. K. Ferguson Co., Sew York City. 

c ,  

. ,  
, ... 
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The Homogenous Reactor Experiment was brought nearer corn Plk 
tion at, the Oak Ridge Kational Laboratory. This is :I pilot reactor 
a step in the study of fluidized reactors. A41t110ugh an  ;’eXpepimell,: 
b3- comparison with large reactors, the HRE Tl-ill h a w  greater 
than the only existing fluidized reactor, the Los Alamos I17ater Boilrr, 
or tile water: boiler under construction at  Sort11 Carolim State GI* I -  

lege. Like the Experimental Breeder Reactor, it will ultimately 
operate a small turbo-generator for heat transfer and power stu&& 

Aircraft Auclear Propulsion 

Acting under a letter contract of June 30, the Aircraft Gas Turbine 
Department of the General Electric Co., began des@ and 
ment leading toward aircraft propulsion by nuclear power. Fa&, 
ties a t  Oak Ridge, formerly occupied by the Kuclear Energy for 
Propulsion of Aircraft Division of the Fairchild Engine and Airplaae 
Corp., were taken over by General Electric and modification of build- 
i n g  at  Lockland, Ohio, near Cincinnati, began. Plans call for the GE 
staff at  Oak Ridge to move to Lockland by June 1952. This nuclear 
development is paralleling development of associated propulsiaIl 
devices by General Electric and preparation of tlie air frame b j  Con- 
solidated Vultee Aircraft Corp., of Fort  Worth, both under +& 
Force sponsorship. The Air Force also entered into contract Kith 
the Pra t t  & Tl’hitney Division of the United Aircraft Corp., Ea3 
IIartforct, Conn.! for work on an atomic aircraft engine. The AEC 
is cooperating in nuclear phases of this work. 

\ 

The privately financed studies of reactor technology by the four in- 
dustrial groups progressed. The Detroit Edison-Dolt. Chemical 
group and the Pacific Gas & Electric-Bechtel groiip submitted report. 
which are being studied by the AEC. More than 100 engineers‘and 
scientists, cleared for access to restricted data, have been gkiq 
full or part time to the studies, examining literature, visiting &EX 
installations and consulting -n-ith people ~ * h o  have been worLi%g 
tlie field. Thus new talent is being brought into the program fo 
develop improved reactors and electric public utilities are enterin: 
this field since 5 of the 8 participating firms are electric utilities. 

Edison Co.,  of Detroit, and Dow Chemical Co., of Nidland, Xich. : Commonwealth Ediw 
CO.  and Public Service Co. of Korthern, Ill., both of Chicago ; and Bechtel Corp. and pa& 
Gas & Electric Co., both of San Francisco. 

= t i  *I I ?,)3’2 
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is expected t h a t  additional rellorts will be rweired by early 
.aDlmel*t 19 niontlis after the last agreement was signed. As 
' ,irled in the Tenth Seiiiiamiual Report! the agreements provide 
,,I€ q u r r e p  and studies bF the coiiipiiies to ( a )  determine the engi- for - ,,r.i% cr feasibility of their designing: constructing? and operating 

Llrpose reactors to produce fissionable materials aiicl power; ( b )  &d-P 
nlille the econoniic and technical aspects of building such reactors 

&fa b e  next f e x  years ; ( e )  determine the possible research and devel- 
ent needed ; and ( d )  recoiiinieiid industry's role in designing: in 

bdld~g, and operating such reactors. 

ln September I951 the School of Reactor Technology operated by 
oak Ridge National Laboratory graduated its first regular class €he 

93 engineers. Twenty-three were experienced people from the 
~c and its contractors and the military services, and 20 were recent 
@U% tre graduates employed by the laboratory during the course. 

bmediately after the graduation of the first class, a second class 
67 students began the 12-month course, vhich is largely classified. 

srty-eight of these are recent college graduates employed by the 
hboratory, 23 are from industrial organizations, 2 are from the Navy, 

4 are Prom the Air Force. A ne-- laboratory to serve the en- 
brged enrohient was completed in December. 

The experienced engineers sent by industrial firms continue to  re- 
&ve their salaries while studying a t  Oak Ridge. Since experienced 
eGgeers are not enrolling for this course in the numbers needed by 
the reactor development program, consideration is being given to  
>pnsoring evening courses a t  industrial centers and short summer 
courses at educational institutions. 

INDUSTRIAL PARTICIPATION 

One objectiye of the reactor technology studies by the four indus- 
mil groups is to give opportunity to industry to invest private funds 
&reactors and to build and operate them with profit in proportion to 
dicienq and improvements rather than on a cost-plus-fixed-fee basis. 
bother program with the smie general objective-smaller but 
?mmising nccoii~plislinieiit~ in less time-is the production of zir- 
,onium. 

developing the program for the manufacture of zirconium in 
L, I  *, 1 7  i" F I  , PWely owned facilities on a unit-price basis, a meeting was held fi-  

_ i  

t 
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Results of the Stanfo~ci Research Institute's technical and econonlir 
siirrevv were published as a 10O-page book, "Industrial Uses of &({io. 
active Fission Products.'? ' 

The book reports that present coimiercinlly feasible indnstrid u% 
include the activation of phospllors for  self-luminous signs and 
markers and the reduction of st a r t i iq  voltage reqiiirements in f l u b  
rescent, light tubes. Static eliniiiiators for a n r i e t y  of iiidustriaj 
processes and process coiit 1.01 iiistrunients n-hich incorporate a sourlF 
of radiation are also listed. 

Possible future uses for fission products, where the technology and 
desirability of use will require a t  least 2 to 5 years for clevelopruent, 
include ind~zstrial radiography, cold sterilization of drugs and f o d ,  
and portable lo-\r-level power sources. I n  the higldF speculatire a m  
where basic technical knowledge is lacking, possibilities exist for UQP 

in radiation chemistry and flame propagation. 
The stud? eniplrasizes that the possible inchistrial advantage in the 

use, of fission products lies in their potential ability to produce certain 
types of radiation at less cost or in more coiireiiient forms than pres- 
eiitlF available soi~rces. 

A program to ascertain basic tec~rnical information was stadd 
cluriiig the past 6 months. Brooliharen X-ntionnl Laboratory fur- 
nisliecl a 1 -kilocurie coI)-nlt. 60 source, preparetl in the 1a1)orator!.': 
reactor, to tlie I-iiirersitF of ~ i c h i g a n .  aiiotlier to Columbia Unil*er* 

Can kw purrhased from Projwt 361. Stanford Research Institute, Stanfnrd. Calif- 
$1.50, the cost of reproduction. 
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h. qideen firms, representing the antibiotic industry, are planning a 

I , m p n  supported by private funds which would use a 5- to  IO-kilo- 
source. 

SANITARY ENGIFEERISG 

During the past 6 months useful datu were obtainecl from investi- 
patio11~ on the safe disposal of radioactix-e wastes. Some of the new 
&rnlation has already been applied a t  atomic energ)- installations. 
Dereloplllellts include : 

S&u;age treatment methods. To ascertain the practicality of utilizing 
pFi1ge treatment nietliocls for renioring radioactivity from high- 
&me, low-level radioactive wastes: investigations were started at  
[lie Cnirersity of California and a t  Kern York and Johns Hopkins 
rniversities. A t  California, extensive studies are being made of the 
activated sludge process while New York University started esperi- 
mental work on trickling filters. Jolms Hopkins began investigating 
economic inethods for handling l ~ ~ - l e ~ e l  wastes? such as those result- 
ing from laundering contaminated clothing xorii by atomic energy 
aorkers. These studies promise to decrease tlie cost of disposing of 
Ion--level wastes. 

-4hption b p  p!rtvzbi?xg 772&ih. ,4t Jolms Hopkins valuable infor- 
station was developeci on the adsorption of radioactivity by metals 
nzed in plumbing systems. I t  ~ r a s  found, for exnniple, that alloys 
mntaining lead and coppcr itre inuc.11 inore susceptible to contamina- 
lion by iodiile 131 t han  galvanized iron or staiiiless steel. Such in- 
formation sllou~ci prove useful in the design of drainage systems for 
labra tories mi  ng radioactive materials. 

980‘705-52-3 
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IVater supply  treatmcnf .  
completed studies of the i+emoral of certain radioactive elellpltt, f ,  
m a k r  supplies by conTentiona1 methods of treatment. This iyork-' 
alreaciy proved of value to  tlie photogra~~1lic industry in at1 = 

the problem of treating miter slightly contminated b;v the fall 
follon-ing weapon design - tests. 

Air clearzing evaluatbn .  group at Hary-ard University brOUr:,., 
riearly to completioz a testing program to e d u a t e  comlnercial ? hi,F 

cleaning equipment in the light of AEC requirelr1ents and ~Omplerw 
a 'LHandbook of Air Cleaning," which is to be pLiblisl1ed. The gro,iF 
conducted training and information courses for engineers of the cork- 
mission and its contractors which were also attended by represent 
tives of the Kational Researcli Council of Canada from the 

Jhssachusetts Institute of Techl 

a- 
E - installation at Chalk River, Ontario. r 

Other investigations are in progress by A. D. Little, Inc,, earn- E 
bridge, Mass., on a new high-temperature, acid-resistant air filter, 
by New York University on the feasibility of reproducing certairi 
atmospheric phenomena in a wind tunnel: and by the Univer-,itF 
of Illinois on aerosols. 

LCoZidif yipzg incinerator ash. Tlie Bureau of Mines Station in Pit[,. 
burgh completed work on the fluxing of ash from an incinerator il l  

which radioactive materials are burned. 
lump of sodium hydroxide so that this concentrated radioactive 
can be more easily handled and disposed of. The station is also well 
along on laboratory studies of a small incinerator b2ing developed 
primarily for non-*4EC users of small amounts of radioacthe 
materials. Results will also be applicable to installations of 
the Corninision. 

The ash is fiuxed into 

Surveys  at new installations. Tlie U. S. Weather Bureau and the 
U. S. Geological Survey assisted in evaluating the meteorologic. 
hydrologic, and geologic aspects of environmental problems of neE 
,4EC installations. The evaluations included estimates of the extent 
of tlie distribution and disposition of radioactivity in the atmosphere 
2nd surface and ground waters. 
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Two new river groups. ,4dvisorg groups were established for tlx 
Mohawk and Sax-annah Rivers, similar to the group for the Colum- 
bia River. These groups, n-hich include representatiyes of Federal 
or State public health services, the *4EC, its contractors, and local 
agencies, are apprised by the Coinmission of plans for releasing wastes 
in the rivers. I n  turn the groups proride local consulting semices 
so that the disposal can be carried out safely and efficiently. 
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Physical Research 
37 million dollars was allocated to the support of basic and 

I.esearch for  fiscal Fear 1953,'i5 percent cleroted to research in 

qearcli institutions. I n  the latter category, 9.8 niillion went into 
ts &iinistered through a joint program with the Office of 

rfF 4Ec laboratories and the rest to contracts r i th  universities and pri- 
- 
rstr re- 
, d r B C  <.*- 

P I T ~  Research. 
I nlnqpr association between physical research under contract -1 LIIc"-- 

b e  immediate aims of the atomic energy development program 
30 

nreSSed during the last 6 months of 1951 on such matters as 
pro, problems, zirconium production, radiation damage to 

erials, and the measurement of neutron cross sections. rrtd 
@st ~~~=g this period six particle accelerators came into initial opera- 
tion* Four new machines in various universities and one a t  Brook- 
\lareI1 xational Labra tory  were under construction or being installed. 

Oye ration is expected some time in 1952. 

RESEARCH PRO~RAM 

Tfle AEC's university and private laboratory contractors have 
rooperated fully in the program to align their research more closely 
nth the operational and developmental aims of the atomic energy 

Given below are some examples of the types of research being 
@&.pdecI under AEC contract for application to particular problems. 

During the past 6 months research on raw materials problems 
KS expanded to include nine new projects. Work in this field is 
LOK under Kay at  the University of Arkansas, California Institute 
ef Technology, Columbia University, Illinois Institute of Technology, 
Yassachusetts Institute of Technology, Pennsylvania State College, 
Princeton University, Syracuse University, University of Tennessee, 
hiversity of TYisconsin, and the U. S. Geological Survey. The 
present annual lerel of support of these raw materials projects is 
@S$lO. (See Appendix 5.) 

~~ 

The raly materials group of the Materials Chemistry Division a t  
fiik Ridge Kational Laboratory lias been increased, and smaller 
3Gups a t  Anies Laboratory and Argonne National Laboratory are t active in this research. 

1 
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Radiation Dama.ge Research 

During the past 6 months, a considerable expansion vas  aceom. 
plished a t  institutions outside of AEC installations in studies of the 
effects of radiation on metals. Particle accelerators are being utilized 
for this research a t  private laboratories a i d  at, the Uniyersity of 

Illinois, Purdue CniT-ersity, Carnegie Institute of Technology, and 
Massachusetts Institute of Teclinolo,rr. The results of these projm< 
will be correlated with research a t  the national laboratories, KheE 
both particle accelerators and reactor irradiations are utilized. ne 
annual ralue of this t p e .  of research a t  outside institutions totals 
approximately $200:000. (See ,4ppeiidix 5.) 

Neutron. Cross Xections 

Data on iieutroii cross sections of the elements play a vital part 
in atomic energy development. TTithout accurate measuremeiits of 
these values, calculations on the usefulness of various materials ie 
reactor shielding and on iiiiprored design of reactors are not possible. 
The AEC! is contracting for niore research in neutron cross sectjos 
as an aid in the development of better experimental techniques and 
the advancement of nuclear theory. 

The efficiency or probability of a nuclear reaction can be defined in terms of the n n m k  
of particles emitted. or of nuclei undergoing transmutation, for a specified number of ind 
dent particles. A more general, uniform3 method, which has been widely adopted, is fg 
express the relative efficiency by means of a quantity called the nuclear cross section. I t  
represents the effectire arm, or “cross section” of a single nucleus of a given species ffir 
particular reaction. 

*Izi ’ ‘1  I ’”,“ * 
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~ sectiolls of the various elements for fast and sloiv iieiitronc: 
fltll ver?- diflerent. and for giwn energies of neutron iiiipact 

- -  sectioiia of isotopes of the same eleiiient may differ conaid- 
~ 1 1 e  nucleus of a particular form of an element generally has 

frit Cross section for each type of neutron reaction in n-hich it 
take 13art. For each isotope of each eleinent there is ('I ci'oss section 

=SI1 scattering and one for ine1:wtic scattering : another for 
j,x l.onctirf: capture : one for  proton emission. and one for alpha par- 
p1( 1 . 1p eIIIissioi~~ and  SO 011. Fission cross sections nre  of great impor- 
f li' for elemelits of Iiigh atomic nuniher such as thorium? uranium, 
,:ilKf 

order to have a proper unclerstanding of the subject a corn- 
qtlldy of the cross sections of a given nuclear species for inter- p1rte . .. 

,,-ti0 r i th  neutrons of various energies must be made. B u t  to cover 
field of investigatioli complete1;r would require the measurement 

qrtd tabulation of these muious cross sections for everv isotope of every 
;jentent a t  every possible neutron velocity from the slowest to the 
fastest. This, of course, would be a tremendous undertaking. The 
i ~ c  concerns itself orily with the forms of elements and the neutron 
ielc,rities of immediate practical interest. in atomic energy develop- 

c@ 
- CfOS' 
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dl,(l plIltoni1~m- 

!am t . 
These measurements are carried out in some of the contracting uni- 

%-erSities as TT-ell as in the majority of the national laboratories. I n  
€hr past f e x  years more of these measurements have been made in the 
aljvwrsities, due to the fact that a number of particle accelerators, 
,ither partially or wholly financed by the AEC are coming into 
rrpriition at these institutions. 

PSRTICLE ACCELERATORS 

During the past G months, the construction of the 63-inch cyclotron 
i t  Oak Ridge Xational Laboratory was completed, and initial testing 
wted in early January 1952. This cyclotron Kill accelerate ions 
hearier than helium. 
In Sugust, the AEC authorized the construction a t  Brookhaven 

Yatioml Laboratory of an 18-inch cyclotron which will accelerate 
Aternnr: and protons. Construction is proceeding as rapidly as ma- 
!trials a i d  components can be delivered. Completion is expected in 
CY spring of 1952. 

During this period the synchrotrons a t  California Institute of Tech- 
S ( J ] O ~ J  and a t  the Uni~ersi ty  of Michigan, the cyclotron a t  the Uni- 
'crsity of TT'asliington. and the synchrocyclotron at  Carnegie Institute 
G f  Technology came into initial operation. Also, a T a n  de Graaff 

.t 
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generator, purchased r i t h  AEC funds, was deliyered to DL& thi 
Tersity and is in the initial stages of operatioil. 

Construction started on four new accelernt ors with operation scllrd- 
uled in 1952. 

w O f  
Kotre Daine Kill produce electrons of 2 Mer energy, and the one ;It 
Rice Institute will accelerate protons to 5.5 Nev. The linear acceler,,- 
tor at  the university of ~hl i ieso ta  r i l l  accelerate protons to 68 &. 
These three machines are omied by tlie -4EC and loaned to the ul,i 

versities. The Tan de Graaff a t  the Uniyersity of Texas, partial]\. 
supported by the AEC, is expected to accelerate protons to  4 &,. 

The years 1950 and 1951 were productix-e years for the particle 
eelerator program-%I and 21 machines respectively came into Opera- 

tion in these years. Because of the increased nuniber now in Opera. 

tion, more research requiring accelerators can be done outsicie of tile 
national laboratories. Such research is by no means limited to the 
physical sciences; a number of these accelerators are devoted to bio. 
logical and medical studies. 

The T7an de Graaff generator at the Ulliversitr 

= 

~ 

I 
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PROGRESS IS THE STUDIES OF THE XUCLEUS 

Research to bring to light the relatirely unkno~vn forces which ]loid 
neutrons and protons tightls together to  forin the nuclei of atoms is 
being pursued in the AEC laboratories and in universities. A n  app- 
proach to the nature of these forces is the study of the actual ene1-g 
involved in the formation of a nucleus and the various energy state? 
in which it can exist, if only momentarily. Such research, leadinr 
possibly to greater energy releases from the atom, is being actirelr 
continued. 

During the past 6 months, Brookhaven physicists have succeeded in 
bringing together all of the hxoan information regarding tlie prop- 
erties of certain types of atoms called TheF have dereloped 
a classification scheme which has made it possible to explain man! 
previously inconsistent observations and to  predict the existence of ser- 
era1 nev  isomers. These will be used to expand Bnoxledge of the  
nucleus. 

At the Unirersity of California’s Radiation Laboratory the e n e r s  
states of the lieliuin 4 nucleus were studied by bombarding helium gas 
Fit11 protons from the linear accelerator. It was found that the 
helium 4 nucleus cannot be raised to a higher energy state xith less 
than 23 AIev. I n  addition, observations showed that some of tfie 

nucleus which 110s been given extra energy usually gets rid of it almost immediately 
after receiving it by emitting gamma rays. The structure of 8ome nuclei, however, Permit3 
them to  retain the extra energy for longer periods of time. These nuclei are called nuclear 
isomers. 1- , - > . I i ‘p 4 z- 
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ISOTOPES 

,o:ope Produetian Survey 

In August 1951 Bendis Aviation Corp. and Tracerlab, Inc., made 
ri% nements with the AEC to conduct studies on the problems of 
Ipmical processing of radioistopes, and to determine the desira- 
ilitv of designing, constructing, and operating a nuclear reactor for 
:le productio11 of radioistopes. These organizations conducted the 
.tyfeyS v J at their oxn  expense with the AEC supplying advice and 
,jormation. Both orgaiiizations sent representatives to Argonne, 
:rookhayen, and Oak Ridge National Laboratories and other sites to 
,.- matters related to their surveys. Final reports Kill be fur- 
sled in 1952. 

hplanning the future of the radioisotopes program and in dis- 
'0% of increased commercial participation in the program, the 
recognized the need for an analysis of the factors influencing the 
of isotope production and accordingly the prices of isotopes. 

Tippresent prices for isotopes have evolved from the application of 
L' o~erall pricing policy adopted a t  the beginning of the distribution 
*-'?am, namely, that the total income from isotopes sales should 
a 1  approximately the total expenses of radioisotope production. 

zttempting to determine production expenses it has been neces- 
to make some arbitrary decisions concerning the apportion- 

"-idcertain costs. It may be that the present pricing policies and 
manner of apportionment of costs and sales prices are not entirely 

-.jrable. Therefore, in September the AEC maae arrangements 
Stanford Research Institute of Stanford, Calif., to study the 

'{and pricing structure of the present isotope distribution momam. 
f 
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Results of this study Till help in estxblis'hing the basis for radic,. 
isotope prices in the future. 

To facilitate research studies 011 the properties of matter at tenl- 
peratures near absolute zero, the  Coinniission, on Forember 1, lgGt,  
raised the limit on the amount of helium 3 that can be distVributed tr 
private. researchers. It is nov  possible for an investigator to  receivi 
for a single project up to 20 cubic centinieters of contained helium 
as 88 to 96 percent material, or 2,000 cubic centimeters of 2 perteB; 
mater id. 

Biology and Medicine 
Kern. Lmowledge has been gained in the last 6 months on the effeck 

of radiation and an increasing wriety of radioactive substances on 
life processes of man, animals. and plants. A major objectire con- 
tinued to  be to investigate and derelop methods of protection fronl 
radiation. To understand better the llazards of atomic KarfarP. 
studies of the immediate effects of radiation on living tissues a.nd of 

the possible effects on future generations through changes in the gene 
or units of heredity were continued. Recent note\Torthy accomp1iel,- 
ments in connection with spleen and partial body shielding arp 

described briefly below. More data on the  genetic effects of ioniziirc 
radiation are reported. 

THE CONSTRUCTIO;?U' PROGRAM 

Coiisiderable progress was made in the construction of laboraton 
facilities for the biological and medical research program. Wde 
no great expansion over existing facilities has been made or is con- 
templat ed, the completion of buildings now under construction rill 
increase the effectiveness of the present laboratory f acilities. 

Total d u e  of laboratory facilities for the biological and medical 
research program completed or approved for construction ~ i l l  np 
proximate 30 million dollars. A t  the end of December, the value of 
completed facilities was about 16.5 million dollars. Constructi~~ 
status of projects under v-ay, totaling about 13.5 million dollar% FW 
as f 0 l l O ~ T - s  : 

Argonne Biological Laboratory. Construction x-as 50 percent calli- 

pleted with estimated date of completion, July 1, 1952. The & =  
mated cost is $5,450,000. 

F 



Cancer HospitaJ. Construction was progressing rapicUF 
*Ti f b u percent coiiipletion ; estimated iltit.e of occupaiic~- around 

$37 

1 ‘.Yon_. 

19-0 total estinia t ed cost, $t,SX,O@O. 

pirokfi,rpn Bio7oyicu7 ~ u 6 o r c ~ f o ? y .  construction on the second of tn-o P . (*ical laboratories has begun under a, lump-sum contract. The 
i , l O 1 0 3  
pstiIllated percentage of conipletion by December 31, 1951, xas 25 
,jeSc ent, Kith occupancy anticipated by September 30, 1952. The 
(’05 -t is estimated a t  1 million dollars. 

IIanjard Aquatic Lahorutory. Construction progressing rapidly with 
*7j percent coinpletion ; tentative conclusion date is set for April - 19ak -7 at an estimated cost of approximately $~OO,OOO. 

L~~ 41anzos Biomedicd Laboratory. Bids mere opened for the con- 
;tmction of this facility, estimated to cost 2.3 million dollars and 
;clledJed to be conlpleted in May 1953. 

SELECTIOK OF RESEARCH PROJECTS 

support of university sponsored research projects involving radia- 
tion and the effects of radioactive materials is an essential part of 
tile program of the AEC. I n  biology these AEC-supported con- 
rmcts may lie in almost any field, but the areas of plant and animal 
B,etabolism, development and genetics, parasitism and disease have 
h n  found to be most frequently concerned with radiation problems. 

Specially qualified investigators are sometimes invited to undertake 
gudies that the AEC believes to  be pressing, but most projects orig- 
Bate with the investigators themselves, and their own attainments 
strongly influence decisions on AEC support. Under sponsor- 
hip of the institutions that employ them, they submit proposals for 
march studies, indicating over-all scientific significance and im- 
;dance for the atomic energy program, together Kith budgets and 
+ns for sharing the costs with the institution. Graduate studefits 
irequeiitlg work part time on the projects so that advantages accrue 
:.J the institutions and to the S E C  which are not reflected in the 
k c i a l  arrangements. 

uniform formula for cost sharing v-odd not fit the variety of 
zmmstances encountered in these contracts, but the research in- 
etution norniallr pays the salaries of the principal investigators, 
2 d  provides laboratory space and standard equipment. AEC pro- 
::lies the cost of extra scientific and teclinical personnel and special 
‘+plies and equipment. I n  the smaller contracts, equipment which 
.left after the completion of the work usually becomes the property 
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of the institution. I n  order to  stimulate 111ally different lilies ',f 
research and to @\-e many difierent investigators experience in ti,6, 
field of atonlic en erg^^ AEC usually h i i t s  consecut ii-e support CI!. 

research contracts to 3 Fears. 

Biology research contracts. During the period, nex- resear& coli- 

tracts and renewals of existing contracts in b i o l o a  totaling approxi 
inately $889:000 were appro\-ed. The largest contract, $69,000, 
to the TjTiiiyersiQ of California at  Davis, Calif., for studies on tt E 

effects of radiation 011 the longevity and work capacity of dogs. Such 
studies may contribute results which niav be extrapolated to lllan 

The contracts proride for studies of radiation effects on life proces * 

in animals, plants, and bacteria ; physiological studies, such as the 
mode of action of drugs, mechanislns of transfer from lllother to fetus. --$ 

and a number of genetic studies concerned with the rate and mec]lanism 
of production of mutations by radiation. 

ACCOMPLISHMXKTS IN RESEARCH 

,4t Brookhaven Kational Laboratory, corn, tomatoes, potatoesj 
cotton, and other $ants are being irradiated over the growing Season 
in a field centered on a cobalt 60 source. I n  addition to furnishing basic 
information on the effects of radiation on plant growth, this is a mean5 
of increasing the number of mutations which may aid in breeding 
improved crop varieties. The first and second generation off spring 
of irradiated plants are being studied for the Occurrence of desirable 
mutants or characteristics which might then be developed on a corn- 
mercial scale. North Carolina State College is getting similar results 
in large scale experinients with peanuts irradiated at Oak Ridge 
National Laboratory. (Research in atomic energy and plant science 
is reported more fully in Par t  Three.) 

ORR'L 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 radioacfizv elements. Important progress has been made 
at the University of California Radiation Laboratory a t  Berkeley i~ 
developing solutions which when taken internally help to speed up the 
removal of radioactive elements which have become fixed in the 3 6  

mal body. Such chemicals are called chelating agents. A very prom- 
ising substance, ethylenediamine tetracetic acid (trade name, Versen), 
forms very stable compounds v i th  nietal ions and therefore has 8 

strong tendency to remove such ions froin previously insoluble corn- 
binations. T'ersen has a low level of toxicity when ;sed as a cakiUE 

I 2  
J - 1 '  t I - ) . : I  I 
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it is rapidly excreted intact via the kidneys. Tersen \\-ill fid 

or i*clielate," a i q e  number of metals-such as plutonium ,,It, 
,-(, trike W- 

' I  1- ro&~cts--dIich displace the calcium and form new st able 
+sion P ,llillntions. These also are excreted by the Iricinegs. 

results are of particular importance since radioactin? metals , c)n 
These 

,eSted are freque1lt1~ immovably fixed in some particular part 
,be11 

tllc body and can e~-entua& cause injury if they are not remored. ' (.il t o  date these studies have been iiiade only on animals, it @& - be p s i b l e  to use chelating agents to remove radioelements in- 
111:q @ste d by humans. 

Studies hare been made at the Brookhaven I f m *  xetional Laboratory on the effects of radiation on immunization 
&iIlst diseases. Tests i n ~ o l \ ~ i n g  more than 600 mice shoK that gamma 
zdiation from a CO 60 Source has no detectable effect on antibodies 
already previously formed. HoITTever, irradiation before and during 

immunizirlg injections can almost completely inhibit antibody 
formation. Irradiated mice are not protected from infection by 
p s i v e  immunization, that is transfer of antibodies frorn another ani- 
tl,al n.liich has responcled to immunizing injections. 

- 
,,i&ion studies. 

Dextran as a blood plasma substitute. Dextran is a complex sugar 
educed by the bacterium Leuconostoc mesenterhdes which has Pr 

roved to be an effective and useful blood plasma substitute. It is P 
particularlg interesting for possible use in the event of a large-scale 

xlien natural blood plasma supplies would be limited. 
Csing carbon 14 labeled dextran, the best analytical procedures have 
accounted for only about half the material injected into the animal 
My, and it is desirable to determine whether dextran is stored or 
erentually metabolized. At Argonne National Laboratory a pro- 
rrpj.m has been initiated to biosynthesize a uniformly labeled carbon 
14 form of dextran in cooperation with the Commercial Solvents Gorp., 
Terre Haute, Ind., and the U. S. Public Health Service. Dextrans of 
rao different levels of carbon 14 activity have been produced; the 
ftigller activity lot is to be used for small animal experiments; the 
h e r  activitj- lot with human patients. 

S ; d i e 8  ttsir2.g radiocarbon. Counting techniques for C 14 are being 
co~itiiiiially improved. The organic group at  the Radiation Labora- 
t q  of the University of California is using counters consisting of 
i(_inization chambers with a vibrating reed electrometer for routine 
?bunting of C 14. They can count one disintegration per minute per 
milligram of barium carbonate to an accuracy of 1 percent. The 
lnininiulll amount of radioactive carbon that can be detected is 0.01 
disintegration per minute per milligram of barium carbonate. 



ShieZding of the sp7een. Experiments made a t  ,krgonne XatioIlal 
Laboratory have shown that shielchg of the spleen of mice lllarkedl,, 
recluces tlie in jur j  from whole body irradiation. I n  order to  uncle;- 
st,anci the nature of this protective effect, tests have been made to deter- 
mine the radiation dosage to the spleen alone which will inhibit tile 
corrective effect of shielding after exposure of the remainder of the 
body to  1,025 T of X-radiation. The survival %as greater even "hen 
as much as 600 r were delivered to the spleen. 

Some mice survived even after five repetitions of 600 T (3,000 
total) of total bod- X-irradiation when the spleen was shielded. 
The control mice were all dead after the second dose. Experiments 
following reinoval of the spleen showed that its presence in tile 
circulation for onl_v I hour increased s u m i d  bj- 'is percent. Shieldin,, 
of other organs showed similar but less inarked protective effects. 
Actministration of cell-free splenic extracts provided no protection to 
the irradiated animals. 

Total body X-irradiation reduced the ability of rabbits to produce 
immunizing antibodies when antigens were injected shortly before or 
after radiation. Shielding of the spleen or appendix permittred animah 
to retain the imniunizing ability. 

1niplant.ation of spleens from new-born mice increased the survirai 
of irradiated mice after total body irradiation but not as much as did 
spleen shielding. 

- 

t- 

The Atomic Bomb Casualty Commission is administered through the 
Xational Scadeniy of Sciences and is currently supported by a contract 
with the AEC. I ts  object is to study delayed radiation effects on the 
populations of Hiroshima 2nd Xagnsaki, Japan. An advisory coni- 
inittee, known as tlie Committee on Atomic Casualties, including 
representatives of- the Kational Research Council, the AEC, and d i -  
tinguished scientists in the fields of internal medicine: pediatlics. 
racliolog.;v, liematolog-j-, biochemistry, pathology, genetics, and bio- 
plqsics has been established to work with tlie ABCC. The cornmitt@ c-- ..t'_f -. 
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. I llTitsliilqton in Septenlber a n d  So\-ember to hear current reports 

-? ;711d Ph. D.'s. 4 IILIYSE and 42 tecliiiiciuns of allied 11. ct t' 10115. 
1 -  11. 1). 

r r p f  nuinher of Japanese. The proportion of Japanese is xI,tt n 
= 

,*Ip (.,lrrent ctata inclicate a definite increase in the incidence of leu- 
s,llong the 2:OOO or more people from Hiroshiaia who were 

;e1111 - 3 000 meters of the explosion center. Since tlie exact incidence 
%-jt]1111 L3 

leul;clllia among a normal Japanese population is unknown, the 
tc,,t of the increase over nornial is uncertain. 

rx For the genetic studies, data are being taken on all coiiipleted 
1 , I'C, nl,allCie~ in both Hirosliiiiia and Sagasaki (about half of which 

I.c,l.\-e parents oiie or both of whom vere exposed n-itliin the 1,500- 
i l l  

zolle). It is found that detectable nialforniations appeared in 
t,lS of the off spring of parents who showed no ininiediate 
,gects of radiation, while among offspring of parents who showed 
~~lll le~iate evidences of radiation injury, the figure was 1.40 percent. 
<ince the actual numbers are still small, tlie result is not as yet statis- 
tical]?- significant. T h o ~ ~ g h  data on sex ratios must always be ac- 
ceI,le(l n-ith cautioll, it is of interest that among the offspring of 
aOfilell exyosecl witliin the "OOO-meter zone, the percentage of male 
births has been significantly lowereci. 

r:,t'f - t' k i R C ~  :,cti~ities. The  casualty coinmission's scieiit ific st nfT iiicludes 
*i + 

t 1  - 
,,teci to illcrease \Then the peace treaty becomes effectire. 

t? 

GEXETIC STUDIES 

The estensive study of radiation-induced mutations in mice a t  the 
Ridge Kational Laboratory continued to give important and sig- 

liificant results wliich warrant tentative conclusions on the nature of 
rile mutations and on tlie over-all niutation rates. The mice used in 
tile study were first generation hybrids of two inbred lines and car- 
ried the doiiiinant and recessire genes for seven easily recognized gene 
pairs. The study is concerned particularly with inutations in these 
!.articular gene, pairs (or loci) but all other dominant or recessire 
mutations are studied. The hybrid niales were exposed to a single 
ahole body close of 600 T of 250 kilovolt X-rays and were mated after 
recovery from their temporai.~- sterility. 

5uccessii-e litters fathered by these niales now total 48,000 from 
:mdiated lines and nearly 38,000 from unradiated control mice. 
.bong the offspriiig of the irractiated fathers a total of 53 recognized 
!Ilutations have been found to  date. The controls 1iaT-e given only 
2. Assuming that all genes niutate a t  the same rate and that mice 
]lave about W , ( J O O  different genes, this result indicates 1 new niutation 
for erery 800 inice per T of radiation. 

. 



The distribution of the mutations among the seven gelle loci cleari;. 
s1lowecI that these are not equally affected. There Kere none at  
locus; as man3 as 28 at  another. It seems like]? that the over-all total 
represents a niinimum figure, since some niut nrions 1i1ay have 
death in u t e ~ o .  If the result is a fair saniple of the effects of irradi- 
ation on all genes, it suggests that about 30 of radiation cause mLlta 

tions a t  double the rate that vi-ould occur in mice without irradiation. 
Alice have a considerably higher sensitirity to induction of lautations 
,br  radiation tlzan vas found in the f l ~  Drosophila, on vi-i-hich previous 
radiation tolerance levels for humnns -cere based. The findings aith 

humans are more sensitive to radiation than prerious estimates haTe 
indicated. 

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

c 

mice so far  suggest that in so f a r  as genetic effects are concern ed, 

EFFECTS OF RADIATION 

Studies of inbred strains of mice exposed to a range of X-raF dose 
during critical stages in embryonic developinellt S~IOJT clear ahor. 
malities at  dosages as low as 25 r. Reduction in oxygen content in the 
atmosphere before and during irradiation of pregnant mice has 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 radiation 
during pregnancy. 

Radiutiolt expel-imefits with bacteria. Studies of the radiation effects 
in bacteria indicate that the increase in the number of mutations is 
independent of the number of cell divisions which occur, and is related 
rather to the amount of synthesis of proteins and their building blocb 
which lias taken place. It has been shown at  the Oak Ridge Kationnl 
Laboratory that alcohol protects bacteria against radiation damage. 

. The result has been confirmed xith Drosophila flies at Oak Ridge and 
with mice a t  the Argonne Wational Laboratory. 

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

Itr was demonstrated at Oak Ridge that individual chromosomes in 
isolated pollen grains of the plant Tradescantia exposed to 50 to 10' 
percent oxygen showed breakage even more uniformly than frore 
radiation. This rather surprising finding may indicate the instabilip 
of the chromosomes in isolated pollen grains and suggests how slidt 
a disturbance niay cause breakage or mutation. 
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AIR RADOX XEASCREJIEKTS 

**der to protect the health of workers in the colorndo--&ih fa 0 
,],*,niu* mines. the Division of Occupational Health, U. S. Public 

alrfl serl-ice? is cooperating with the Health and Saf etx Division 
'Ie Ken fork Operations Office on an craluation of 1iealth hazards gf tile A 

*Ile llraniunl mining iiidustrF. 
1 n pre,iotdy, radon samples had to be sent to one of three laboratories 
411ip13ed to analyze them. The Health and Safety Division at Kew 
l-ork developed and f rmnished the Public Health Service xitb instru- 
tneIlts Khich now make it possible to analyze air radon samples inside 

qllium mine within 30 minutes. ur( 

CIVIL DEFEKSE LIAISON 

In response to the request of Millard F. Caldwell, FCDA Adminis- 
trator, that ,4EC 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. 
s~tields Warren, Director of the Division of Biology and Xedicine, to 
flllfill this function. Rlr. Robert L. Corsbie, Chief, Civil Defense 
Liaison Branch, was named as alternate on June 27, 1951. 

the invitation of the Commission, FCDA Administrator &Id- 
Tell and members of his staff met r i t h  the Commission and principal 

to discuss informally the FCDA program to date, to evaluate 
tile usefulness of information and materials provided by AEC, and 
possible means of assistance by AEC in the future. 

Disign criteria for protective construction. The Civil Defense Liai- 
911 Branch has continued to work with the responsible program di- 
risions of the AEC to formulate criteria of design for new BEC plants 
2nd facilities, taking into consideration the possibility of enemy at- 
uck in event of war, and including an assessment of the vulnerability 

proposed sites and component locations. 

Loan of instrum4nts a7d radiation sozcrces. The AEC continued to - 
'end radiation detection instruments and radioisotopes for calibra- 
:ion of these instruments to State and local civil defense organiza- 
%ns. Iiistruments were lent to 28 State and local groups, the FCDA 
bgional Trniniiig Center, the Food and Drug Administration, and 
2x h'inth Coast Guard District. Radioisotopes were prorided to 1 2 organizations and the V. S. Public Health Service Environmental 
b l t h  Center a t  Cincinnati, Ohio. Several civil defense agencies 
QR been lent instruments or radioisotopes on t v o  or more occasions. 

many cases the individuals responsible for radiological defense 
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trainillg in these groups attended one of the fif-e radiological mol,i- 
toring instructor training courses giJ-en Inst  year bx the 
cooperation with the SSRB. 

tuck>-. 31aine, Sebraska, Sevacla, 3r'e-x Jerse?, Sew JIesico, Ken- york, 
Sort11 Dakota. Ohio7 Oregon: South Dakota, Utah. l17asllingtq 
ni'yoming ; and to &Iil-i-raukee, TTis. ; BerkeleF? Calif. ; TacolllaL, ~ y ~ ~ , , ,  I 

Greenrille and Charleston, S. C. ; Hopewell, Va. ; Rock Island, 111 * .  ', 

RIiiineapolis and Duluth, Rlinn. ; Phoenix, Ariz. ; and St. 
Fla. 

Radioisotopes hare been furnished to Calif ornix, Connecticut, 
Georgia? Kentucky, Iowa, Maine, Kebraska? New Jersey, North D ~ -  
kota, Ohio, South Dakota? Tennessee, Texas, lT7est Virginia, lTisconsi,,, 
and TJ7_voming; and to the District of Columbia; Chicago and ~~~k 
Island, Ill. ; Milvaukee, Wis. ; Korfolk, Va. ; Blinneapolis and DulutlL 
Riinn. ; Phoenix, Ariz. ; and St. Petersburg, Fla. 

Instruments have been lent to ,41aba11la, Connecticlit, Georgia, g ell. 

Legislative Proposals 
The Commission has for some time been studying the provisions 

of tlle Atomic Energy Act of 1946, as amended, in the light of actual 
operational experience, and has reconiinencied sei-era1 almendments 
to the act. 

Pe PS on ne  I Security Clearances Require nz e n  t s  

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 L4tomir 
Energy Act contemplates a ful l  background investigatioii of all in- 
dividuals who will receive access to restricted data from Commission 
contractors, prospective contractors. and prospective licensees regard- 
less of the degree of its security sigiiificance and the nature of the 
access wliich Kill be had. 

This has resulted in an extremely large number of investigatiollr. 
n-hich lias placed a substantial burden upon the investigative facilitk 
of the Federal Bureau of Investigation. Reducing this burden b~ 
eliminating full background investigations of  indiviciuals'who are not 
to hare access to information of r e d  securitx significance should S@ 
the clearance of those who do require such access in order t o  ~ r r !  
out the Comii~ission's urgent programs. 

A t  the same time, the provisions of section I O  (b) ( 5 )  (B) til 
have the effect of limiting the txo-xay exchange of restricted dam 
between ,4EC contractors and personnel engaged in related propmS 
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~ r n l e ~  sewices since under thi:, sect ion AEC contractors Iiirrst 
llot to permit any indiriclual ( including personneI olf the 

I;;pri-ic.es and their coiltractor+ even though tlie;v iiiay hare y w e J  ,,ralltecl securit3- clearance in accordance with the procedures 
rlceljcies of tlie Depr t lne~i t  of Defense), to haye access to 

&,f the ' ,c 
-t,,ic,recj &t:i until lie has  been ii1vestig:tted by the FBI and granted 

+Clll '~ * 
T(, nleet these probleins, the Commission has  cirttfted a proposed 
,llc~llrrljt to the act  which n-.\-oulci authorize the Coiiimission to 

:iN 
the xope and extent of the investigation required under tlie 

to ttie nature and significance of the access to restricted data d 
\\ lticll n-iIl be hacl,  and ~-i-Iiicli would facilitate interchange of re- 
F( ricted data betu-een Coliimission contractors and personnel engaged 

ill r This amendment 11 as 
to the Joint Committee 011 Atomic Energy for 

,,f 111' - 
.i ,rt't'tl 
.*- 

igJ?ll < 

Tt" c l p u a n c e  L)y the Coiiiiiiission. 

programs of the Arnzecl Services. 

,oderatioIl .  

4 ~ ~ ~ 8  Iaternal Organization 

The Commission has proposed, and submitted to the Joint coin- 
:Ilittee 011 Atomic Energy, other amenciineiits to the act which fall into 
llTo broad categories. The first of these categories includes aniend- 
n,ents designed to assist the Coniniissioii to better nieet its responsi- 
ItiIities in connection with the expanding atomic energy program 
ajt]r greater organizational flexibility. Thus, it is proposed that 
s t i o n  9 (a )  (4) (B) of the Atomic Energy Act be amended to elim- 
inate the statutory requirement for certain divisions in the Commis- 
?inn organization, the statutory rate of compensation for the direc- 
rors of these divisions, and tlie 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 
tlie Coniniission to issue general regulations to effectuate the purposes 
t, f  the Atomic Energy Act. Although the Commission considers that 
;; lias implied authority to issue such re@lations, authority of this 
grt is usually expressly granted to Goveriinieiit agencies. 

The other category of amendments relates to the strengthening of 
!he security of the AEC program. One of these amendments would 
m~presslp anthoi*ize tlie Commission to arm its guards and couriers. 
91though such authority is undoubtedly implied in the Atomic Energy 
Act, it is believed that express statutory authority, similar to that 

980705-52-4 
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possessed by tlle Federal Bureau of Investigation, the Ceiltral Illtelii- 
p i c e  ,.gencyv: :lnd other acenciea to carry firearms is iliiportant 
;1112)- the uneusiiiess wliiclr inny be felt hy sollie Conllllission per~o,ll,,,! 
11oTy carrying arms in tlie performance of their duties. 

&4 seconcl proposed anieiidment in this cat egor? ~ ~ t d c l  grant t l  
Contiiiission periiianent authority to import, free of custonls ilk,,, 
entergency pLlrcliases of cert aiii materials abroad. The Comnli\- 
sion now has this authority under Esecutiye Order OS29 but sinp,. 
the authority is based upon x-ar legislation, it Kill expire no later 
than 6 lnoiiths after the official teriiiiliatioli of the war. 

A third proposal in this categorr would grant the Coi~lmission a,i- 
thorit? essentially identical to that granted the Secretary of DefeIlse 
and the Director of the Sational Advisory Coniniittee for  A!eronautic5 
under section 21 of tlie Internal Security ,4ct of 1950? to issue security 
regulations relating to protection of Coiiiiiiissioii property am1 facii. 
ities, violation of which x-ould constitute a misdemeanor. 

Another proposed amendment would extend the period of lilliit,- 
tions for indictment for violation of sections 10 (b) (e), 10 (b) (;, 
and 10 (b) (4) from 3 to 10 years, to parallel a similar eXtensiofi 
of the period of limitations for indictment for violation of the Espio. 
nage Act made in section 19 of the Interiial Security Act  of lg;l,. 

( I  
L - 

I C 1  

* *  

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-f ree, nonexclusive basis. Fif tF-seven liceKqs 
were issued 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 Kov. 20 are listed in Appendix I). 

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 ir&dlations, the number has doubled ill 

the past year. 

On h’oreitiber 20. 1951, tlie Patent Compensation Board macle its 
first award on a patent application to C y i l  E. BLcCleIlan, of Gleh  

Rurnie, >Id. The award of $7,500 vi-as for a patent application 
the “Method and Apparatus for Effecting tlie Separation of A4tomicl 
or Molecular Species of Different Mass, Such as Isotopes,” usefuf 
in separating isotopes of different mass on the principle that the time 
of flight varies x i th  the mass of the respective ions. The find%? 
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Technical Information Services 
Tlle Commission‘s technical information operations are designed to  

t q o  purposes : First, t o  provide to scientists, engineers, physi- prve 
&ZnS! architects, and technicians working in the atomic energy pro- 

for contractors or the AEC essential classified and unclassified 
informational materials and services ; and secondly, to  discharge the 
Commission’s obligation to disseminate unclassified information to  
tllose in the general scientific and technical community who are inter- 
&ted in tlie scientific and technical developnients of the AEC program. 

T~ a large extent, the products of technical information operations 
cumulative as more and more information is collected, processed, 

disseminated and indexed. But to assure maximum usefulness, many 
fpecial informational programs are necessary. 

- fla 

PUBLICATIONS 

Tlie contribution that the Commission’s research activities make to 
Sientific progress can be measured in part by the unclassified technical 
inforniation rising within the project that is released and published. 
Tile bEC 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 cominunic a t‘ ions. 
In recent months, the *4EC has moved to help solve this problem by 
pqiiig page costs for  publication of material contributed by the 
project, Thenever such costs are regularly assessed by the j o-urnals. 

As other examples of action in this field, the Commission has en- 
tered into contracts with the American Chemical Society for  publi- 
4 o n  in tlie Journal of the Society of a limited number of papers 

the synthesis of radioactive compounds ; and with the ,4merican 
College of Physicians for the publication of 8 monograph on “The 
.\cute Radiation Syndrome in 3fan.” I n  both cases the publication :-= are being borne by the Commission. 
In its centralized publishing program, the AEC has arranged for 

&et>ublication of a number of books and documents. Some are dis- 
~buted by the Superintendent of Documents, Government Printing 
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To supplenient the primary publications described above, the calx- 
niission elidearors to make a c d a b l e  to the public that iiif ormatiol, 
which is contained in the -4EC uiiclassified and declassified report 
files. Essentially coinplete sets of such files, together with the index 
mat.erials, hare been deposited in 40 scientific libraries tllroughout the 
country. Distribution of this material was completed during the pst 
G illonths and copies of all future  reports \ d l  be sent to these librari& 
concurreiitl? with the official distribution. Smaller collections of se- 
lected reports are sent to numerous other libraries that have requested 
AEC documents. Also, a number of suitable reports which have not 
been otherwise published? are offered for sale a t  noininal cost by the 
Ofice. of Technical Services, Departnieiit of Commerce. As of De- 
cember 31, 1951, 1,478 such reports xere available. 

COOPERATIOX WITH GOVERNMEKT AGEX CIES 

The exchange of information among Government agencies aiid am- 
iated groups has received considerable study. During the past. 6 
iiiontlis, a committee of representatives froni the ,4rmy, Nary, Air 
Force, Kational Advisory Committee for Aeronautics and the AEC 
lias dereloped standard procedures for cat aloging and abstracting 
research and developmelit reports, and for distributing reports: cata- 
log cards, and abstract bulletins. Substantial progress was macle 
in solring such problems as the standardization of microphotog- 
raphy, the establishment of interagency distribution lists, and the 
de~elopiiient of new t ecliniques for rapid reproduction and disseinina- 
tion of research results. 

Eeuearch, in Techn icai! Information ,Vethods 

The Commissioii has worked with other Federal agencies aiid the 
National Research Council in the derolpment of new codes for record- 

i 
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Commission, avare of the possible value to American ilidnstry 
of in\-elltiolls aiiii "lmow-liow" developed within the atomic energy 

is inaking publicly a n d a b l e  the information about equip- 
n l p I ~ t .  apparatus, and techniques that is no longer deemed restricted 
datn and that may be useful in general research and industry. Such 
lg1lnological information is not so readily suited for systematic pub- 
lication and dissemination as are the laboratory research results. For 
this reason, the Coiiiniission has sponsored a program for collecting 
snd distributing industrial teclinological information. 
-in Ad Hoc Committee on Technological Iiiforniation for Industry 

ms  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 
proriding American industr? Kith technological illformation origi- 
Iiating in the :itoniic energT p*ogrtim that is of use to iiidustry gener- 

!IF, the dissemination of which will enhance our national security by 
mreasing our industrial potential and productiyity." 

After a stuclF of certain phases of tlie probleiq this committee con- 
h . l e d  that the Commission's declassification procedures are reason- 
zbly effective in dealing Kith the clearance of classified technological 
:gforniation and that no huge aniount of declassifiable inforiiiation of 
m w s t  to industry I T ~ S  being held in the AEC files which the com- 
!nittee inspected. Howerer, certain specific fields of inforiiiation of 
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probable value were iioteci nnci recomiiiendecl for ldease. 
ommendation of the committee, n technical inforl~int~ion of&er 
appointed to tlie staff of the AEC. 

representati~es of the S E C  and major contractors to collside, Ra,‘ i. 

and means of further expediting the clisseminatioli of tecliliologicai i;z 
formation on an A 4 E C - ~ i d e  basis. Beginnilig early in 1952, the r> 

visory Colnmittee T ~ I  risit various AEC sites to observe and evalu,,,, 
specific activities in the field of iiif oriiiat ion clisseininution to the ~~~~~- 
neering societies and the technical press. 

011 the ~~~ 

I n  Kovember 1951, the Ad Hoc Ach-isory Committee nzet 
= 

Eng in ee ?in g Education 

Recognizing the problems brOU&t to the field O f  engilieering edu- 
cation by the rise of the atomic energy industry, the American ~~~i~~~ 
for Engineering Education has tried to  work out, through a sgsteil 
of committees on atomic energy, a program to incorporate nuclear 
science data in engineering curricula. The AEC is cooperating pap. 
titularly in providing information for the preparatioii of teaching 
materials and facilitating the flow of such information to the en$ 5 

neering schools. At the suggestion of the XSEE? the AEC is pn- 
paring a “Sourcebook on Nuclear Engineering” for educators. I 

Arc hitec turd Training 

Another profession which has felt the need for atomic enera in- 
formation is that of the architects who are being called upon to desi3 
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 disseniinating 
the data. The American Institute of Architects has formed a Corn- 
mittee on Architecture in Nuclear Science, addressed to  this task 
which is collecting inforniation from all sources. The Commission i? 
giving its cooperation and support to this Committee. The dEC and 
the AId sponsored jointly a “Symposium on Radioactivitr Labora- 
tory Design,” wliich was conducted in Washington, Xovember 27-29. 
1951, by the Building Research Advisory Board of tlie Kational Be- 
search Council. Participants in this symposium included men TAO 
hare played a key role in designing AEC facilities, and the attendnllce 
of some 300 was drawn from a vide cross section of U. S. desip and 
construction experts. The complete proceedings of this conferellm 
will be issued by the Building Eesearch L4dvisory Board. 
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Organization and Personnel 

In \-ieK of the increased ~i.orl;loacl required by the expanded 
during the past year it became adl-isable to establish the 

psition of Assizt - ant General Manager for Manufacturing to coordi- 
, z l l ~  direct the manufacturing programs of the AEC including 

fu&ons performed by the Divisions of Production, Raw Ma- the terials, and Construction and Snpply. Thomas F. Farrell, former 
utv to the chief of the Manhattan Engineer District, joined the dep commission on July 27, 1951, on this assignment. 
4 small Operations Analysis Staff x-as established for the Ofice of 

[he General Rlanager by Dr. illanson Benedict. The members of the 
cfDff possess advanced training and experience in the physical sciences 
ind detailed knowledge of the technical programs of the Commission. 
Their job is to provide the General & h a g e r  with analyses of tech- 
I,ical problems which cut across the fields of two or more AEC 
,perating dirisions. The g o u p  examines matters of this type, sug- 
gests solutions, and recommends courses of action to  carry out de- 
&iol1s macle by management. The work theF have done has already 
,ror-.ed of extreme value. 1 

f’”graIll 

ENPLOYNEXT IK THE AEC PROGRAM 

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

plo.ment accelerated. Much of the growth reflects increased em- 
&anent + *  on the Savannah River and Paducah construction projects. 

AEC construction and design contractors employed 45,735 1%-orkers 
rn July 1. By December 31, 1951, this figure had risen to about 
%,OOO. Employment in operations and research and development ad- 
anced at a slower rate, from 47,745 on July 1 to approximately 52,400 
anDecember 31? an increase of about 10 percent. Direct AEC employ- 
::lent expanded from 5,646 to 5,’iSO during the same period. 

LABOR MANAGEMEXT DISPUTES 

The gro-ing construction program has been attended by Some 
During 

up to Korember 30, an estimated 96,115 man-days were lost 
zrerruptions arising out of labor management disputes. 1 I. 

f 
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where contractors employed a peak force of 2J12 vi-orkers 011 ~ ~ ~ ~ ~ ~ , i  
Testing St ation construction. KO significant work stoppage occllrre; 
after construction contractors and ,4F of L building trades miori- 
executed a project agreement in July 1950." KO serious interrui, 
tions have been encountered on construction of tlie feed matefjai. 
production center a t  Fernald, Ohio, since construction started it 

TTit3al nonconstruction operations of the Atomic Energy Conilnis;icl:. 
have continued free of interruptions from work stoppages. There ha. 
been no stoppage which threatened to interfere with atomic energ! 
production. I n  one case involving I S  striking truck drivers ernplo>d 
at the Knolls ,4t omic Porn-er Labor at ory, considerable inconvenieiw 
%as experienced by the contractor in maintaining essentially nornia! 
operations. Since operations a t  this location were not seriously af 

fected during the period inrolred, Xoveniber 15 to December 15. 

was unnecessary for the AEC Labor Relations Panel to  intenma 
in this ctispute, despite a request from the  union to do SO. 

Rlay 1951.= 

The Bureau of Labor Statistics definition of work stoppage has been used in m m m r s  
In its reports BLS includes work stoppages inrolving six or  more work= ab t ime lost. 

continuing as long as a full day or shift. 
10 Two unauthorized stoppages occurred. resulting in a loss of 1,162 man-days. 

Two short stoppages in August and Xorember 1951 resulted in a loss of 117 mfind1'" 
30.5 man-days ha-re been lost or 0.02 percent of man-days worked. 

In line -w 
Energy cc 
mplo~-mer: 
Sumerous 1 

arid with tl 
Dondiscrim 
personnel o 
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~ Sewrnber 30 a 
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:Il)el intervened in  S clieputes during tlie period froin Jiiiie 1 to 
I t s  services m-ere invoked 

i38irp tinles in disputes involving coiistructioii contractors and builci- 
TWO of the ewes were controversies relating to 

,.nlent of trax-el ullo~~ances. one at the Paducali project, tlie other. 
The other two cases inx-olyed negotiations of contract re- 

,[ f)311a. 
etKeen unions and contractors on Hanford construction. The ?,?sals b 

disputes involved eiizploFees of operations contractors. The d e r  ' 1 intervened in contract negotiations between Carbide and Carbon 
~ h , , , i c ~ ~ ~  Go. and 9. F. of L. and CIO unions represeizting procluc- 
ion nlld maiiitenaiice einplovees at three plants in Oak Ridge, Tenii. 

ttlese cases the contractor and the unions accepted Panel recom- 
i,datiolis of uniforni wage rate and progression schedules in the 
;;ree plants. The re~nainiiig dispute was between Saiidia Corp. and ;* F. of L. unions representing separate bargaining units of produc- 
ion wrkers and ofice employees a t  Albuquerque? X. Alex. This case 
gg still unresolwd at the time this report was made. 
In one ot.her labor managemelit controx-ersF the disputes settleineiit 

&&y of the Jt'age Stabilization Board was inx*oliect. "lie Presi- 
i.nt's Executive Order 10233 of April 21? 1951, proyides that JysJ3 
33f make binding settlements in disputes voluntarily subinitted by 

The first voluntarx sLzbmission of this sort accepted by 
RSB vas 8 dispute over an increase in isolation paF between Atkin- 
an- Jones Coiist ruction CO. and Pasco-Kennewick Builcii~ig Trades 
3unci1, represellting employees 011 construction work a t  Hanford. 
RSB hacl not issued its decision a t  the time this report 1ITas made. 

1-be p 
, Il,ber 1, I$I~?I (see Appendix T ) . l 3  

+I 
.* trB .a, 

$1. 

des uniom. 

parties. 

AEC NONDISCRIMINATION POLICY 

In line vith Go\-ernment policy, contracts entered into by tlie Atomic 
F,ners Coinmission contain a clause prohibiting discrimination in 
=-,plopent because of race! color? sex, religion or national origin. 
Szmerous coiif erences have been conducted with operating personnel 

rrith the lioiiie offices of AEC contractors on compliance with this 
-.discrimination clause. The Cominission has recently assigned a 
%.mine1 officer to aid in placeiiient of qualified Kegcres in AEC and 
=-tractor jobs. 

.. 

" T h P  Panel's report to the President on its activities during the period from June 1 to 
-*3h 30 appears in Appendix 'i. A report on the origin and functions of the Panel 

*%3 in the Ninth Semiannual Report of t he  Atomic Energy Commission, January 
-+Superintendent of Documents, Washington 25, D. C. 

i t  

4 0  cents. 
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SAFETY ASD FIRE PROTECTIOS 

-4t tile beginning of I%I, it was anticipateci that because of tl,l, 
large amount of construction to be undertaken there n-ou]~ be a 
ctecided increase in the number and severity of accidents to persorill,ll 
and in other interruptions in AEC operations. The total of ;Q. 
construction accidents has resulted in a frequellcy (accidents l,t,r 
million man-hours) of (4.38) a t  the end of Xovenlber, as Compared 
n-it11 8.35 during 1950 aiid with last year's national ayerage of 19.; 
for all United States construction as prtblisliect by the Kational 
SafetF Council. The severit>- rate has increased froill 1.06 in 1:1:,,, 
to 1-29 (days lost per 1,000 man-hours) in 1951 as colnpnred to tilc 
1950 Xational Safety Council average of 2.72. This is satisfacton 
experience in view of the tenclency of accidents to increase in tile earl;. 
stages of construction jobs. 

Accident experience among operations contractors has decreased 
from 3.31 in 1950 to 2.82 at the eiici of Sot-ember. Frequency rate for 
Government employees decreased froiii 2.05 to 1.83 in the same period. 
The Kational Safet- Council all-industry ayerage frequeiiq rate 
€or 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. I n  a typical group of 13 contractoe, 
tlie actual loss rate in this group's experience is 37 cents per $100 of 
payroll. aiid amounts to a recoup of sliglitlx under 8.5 million dollars 
on premirrm espenditt~re. This insurance savings is of course onlg B 

fraction of the dollars sal-ed and time saved through the improved 
safety perf oriiiance. 

The over-all ,IEC fire loss experience contiiiues to be far  helm 
comparable national averages. The iiiarkeci decrease in fire risks in 
,4EC activit ips has been accomplishecl by tlie dkpersion of prodIlctioI1 
facilities. modification of process methods 20 utilize less h a z d ~ ~ f  
materials, and effectuation of manT progra~ii iniprovenients. 

Cond 
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CONDENSED *4EC ANNUAL FINANcIQ, 
REPORT 

-- - 

FISCAL YEAR 19*51 

The finallcia1 position of the U. S. Atoinic E l l e r ~  C o l ~ ~ l i ~ ~ i o l ,  at 
June 30, 1951, and June 30: 1950; tlie results of operations for 
fiscal years ended on those dates; and other financial data appear 
in the statements on pages 56-60. These statements and the accoru_ 
panying coninients coiistitut e a condensed version of the hEC alutual 
financial report for Fiscal Year 1951. As coildellse,d, it colitaills 
inforinatioii that can be released witliout eiictungering the Satiorlr5 
security. The first published annud finailcia1 statements of A u ~  
appeared in the Commission's Tenth Seiiiiallllual Report to the 
Congress. 

Practically all of the atomic energy program is carried out iJr 
private contractors and other Federal agencies working on 
reimbursable-cost basis under the  direct,ion of AEC and using -\Ec- 
owned facilities. Most of tlie major contractors iiiaintaiii for their 
AEC work separate accounting records which are an integral part 
of the ,4EC accounting system. The financial statements presented 
here are a consolidation of tlie statements of these contractors with 
those of tlie AEC itself and thus Sire a coinpreheiisive financial pic- 
ture of the atomic energy program. 

The balance sheet and statement of operations have been prepared 
in conformity x i th  the generally accepted accounting principles used 
by industry except that for security reasons certain data have beell 

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 iii the balance sheet of inventories, total assets, and ,4EC 
equit1, and means that production costs included in the statement of 
operations represent costs incurred during the year: i. e., input, rather 
than the cost of products completed during the year. These inyen- 
tories are, of course, rigorously controlled and n~eticdously accounted 
for by AEC; but el-en 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 tho* 
contractors whose accounting records are an integral part of the AEC 
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55 
otllltillg y g e n i ,  and customary internal controls are maintained for 

Tlie Audit Dirision of the Gen- 
; rpct - 

~cco~ l~ l t ing  Office independently audits the receipts and espendi- fY1 In J a n u q -  1951 the $re- 
f i(] corporatioii Suclits Division startecl a surwy of the Coinmk- 

,>on v- 5 ,pr%tions preliniinaryv to  niaking a uoinprehensire audit of 
The survey is 

’ TIle ,--nctensed Comparative Balance Sheet, pages X and 57, sets 
ft,rtll tlie assets, liabilities and AEC equity a t  June 30, 1931 and June 
::,,, 1gt50, Comments on this statement appear on pages 61-63. 

Tile condensed Coinparati\-e St ateiiient of Operations, page 58: 
I,01Ts costs incurred for the operating prograins, other expenses and 

income, and extraordinary charges for the Sears ended June 30, 
&l and June 30, 1950. Comnients on this statement appear on 

1%- 
~i~~ condensed Statement of Resources Received and Applied for 

&e year  Ended June 30, 1951, page 59, indicates the total volume of 
bGiness done by shoiJ-ing both capital and operating receipts and their 
c~penditnre or disposition. The excess of all such receipts over the 
> m s  applied dLirin$ the year aniounted to $1,161 n1il]ion. T1iis in- 

in cash Forking capital resulted from the adoption by the Con- 
L ness of the policy of substituting cash appropriations for contract 
iuthority in proriding for AEC’s commitments. 

The summary of U. s. Government Investment in the Atomic 
E n e r c  Prograln, page 60, shows the amounts invested since the Ka- 
tional Defense Research Council started the project in 1940 and the 
t o t d  amount cliarged to operations through June 30, 1951, It does 
not iiiclrtde any funds expended by the military departmelits of the 
Gm~n111ent 011 the application of atomic energy to their purposes 
h c e  the establishment of AEC. 

~ E C  financial transactions. 

~ of ,qEC and its cost-type contractors. 

silllilar to its audits of Governinent corporations. JEC 
ill process and some phases of the audit are under \my. 

tres 6 3 4 7 -  
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Accounts receivable less reserves- - - - - - - - - 

Inventories at cost less reserves - - - - - - - - - 

Properties, plant, and equipment at cost: 
Land and land rights _ _ _ _ _ _ - - _ _ _ - - _ -  
Production and research facilities- - - - 
Community . .  facilities-- . - - - - - - - - - - _ - 
General facilities - - - - - - - - - - - - - - - - - - 
Construction in pro- ureas-- - - - - - - - - - - 

Less reserve for depreciation and 
obsolescence - - _ - - - - - - - _ - - - - - - - 

1951 
s1. 4*54, 005, 609 

102, 765, 801 
56% 842.291 

1, 613, 613, 7tjl 

5, 412> 417 

79,587, 721 

12,928,112 

13, 961, 508 
1, 484, 337, 431 

286, 806, 621 
139, 706,417 
591,202, 190 

2, 516, 014, 170 

597, 538,205 

1, 918,475, 965 

Collateral funds and other deposits- - - - - - 50, 315,338 

$3, 680, 333, 314 

48,972, 131 

$2,216.487, m 
===== 

-~ 

SOTES : 
Imentories of source and fissionable materials and atomic weapons and their 

components have been excluded from the balance sheet. 
Since 1943 the atomic project has had on continuous loan from the U. E 

Treasury a substantial quantity of silver bullion which is installed as electrical 
connections in production facilities. The ualue of this silver, 362 million dollar. 
at June 30, 1951, has not been included in the balance sheet. 

As part of t h e  cloniestic uranium program, the Commission has guaranteed 
minimum 1,rices throngh March 31. 1958, fo r  refined uranium and for  uraniuh- 
bearing ores and mechanical concentrates. I n  addition, bonuses are pnphlr 
under certain circumstances to encourage the discovery of new uranium IF 
sources. (See Domestic uranium Program Circulars KO. 1 through So. 6.1 

The Commission also has long-term commitments for the procurement of fore is  
ores. 

T I  
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2, 104, 432,727 

414, 940, sc3 

1, 689, 492, I G ~  

48,972, 131 

$2,216. 487,469 
_L 

-capons and their 

I from the U. S. 
illed as e1ectric:il 
62 million dollar> 

$95. 501. 635 
3,5ss, Gss 

IS, S31. 712 
4, 713, 050 

411, 028 

352,433,201 
3,327, 581 

5,849, 504 
2, 621, 277 

397,221 

i ~ c  equW it\-, beginning of )-ear _ - - - - - _ - - - -  1, 868, 509, 614 

Congressional appropriations--- - 2, 032, 143, 000 702, 930. 769 
Transfers from other Federal 

2, 151, 558, 625 
‘ EW. - qddltions: 

agencies without reimbursement- 4, 093, 772 7,041, 582 

4, 187, 795, 397 2, 578, 481, 965 ____ 
Deductions: 

T\‘et cost of operations and 
extraordinary charges (see 
Comparative Statement of 
Operations) - - - - - - - - - - - - - - - - - 

Transfers to  other Federal agen- 

Collections paid t o  E. S. Treas- 

622. 051, 692 416, 250, 145 

‘cies without reimbursement-, - 3,461,505 S, 642, 845 

u r S - - - - - - - - - - - - - - - - - - - - - -  4,998, 199 2, 030, 350 
~ 

630, 511, 396 

3, 557, 284,001 

$3, 680, 333, 314 

426, 923, 340 

2, 151, 558, 625 

$2, 216, 487, 409 

-- 
Equity, end of year _ - - - - - - - _ - _ _ _ _ _ -  

Total liabilities and ,4EC equity-- --_____ -- 
qjm~-- Con t in ti ed 
In addition, -4EC and its cost-type contractors had the following commitments 

gfir construction and other services and materials not received at the balance 
&et date : 

June 50 ,  June SO, 
1 9 5 1  1950  
(In millions) 

Fully covered by funds and receirables -_________________________  $1,458 $252 
Against unfunded contract authority granted by the Congress---- 398 522 

Total commitments ___________________________________ $1, Sr5G $804 
-- - 

- - 
Cnobligated funds arailable to -4EC were 41 million dollars at June 30, 1951, 

snd 5-6 million dollars a t  J u n e  30, 1950. Wo funds hare been obligated to pay 
s m e d  annual leave of AEC employees. 



Program direction and administrat ion- - - _ _ - _ - _ - - 

Total program costs and expenses- - - _ - - _ _  

23, 800, 838 

400,302, 436 

Other current . .  expenses and inconle : 
Depreciation _ - _ - - _ - - _ - - - - - - - _ - _ - - _ - - - - - - - 93, 734, 81 5 
Projects abandoned- _ - - _ _ - - - _ - - - - - - - - _ - - - - 860, 727 
Other charges _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _  1,072,429 

95, 667, 971 
1,331,955 

94,336,016 

491, 638,452 

Less other income- _ _  - _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _  

Ket, cost of operations _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ - - _  

Provision for obsolescence of certain facilities 
aud inventdories net of adjust,mezlt to depre- 
ciation accruals of prior years to  reflect in- 
crease in estimated service lives of certain 
other facilities _ _ _ _  - _ - - _ _  _ _ _ _ _  - _ _ -  _ _ _ _ _ _  _ 126, 170,958 

Other adjustements applicable to  prior years' 
operations {net) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  1,242,282 

Estraordinary charges (net) : 

127, 413, 210 

Ket cost of operations and extraordinary charges- $622, 051, 692 

- - - - - - - - - - -  

1, 481. 120 

1,484 1% 

$416, 250, 145 
- 

1 During 1951 crrtain types of costs preriouslg charged to the source and fissionable materials prm-,  
Costs for 1950 reported io this statement hare been reel&&- 

2 Coqts have h e n  rvduced by procpedsfrom sales of isotopes aggregating $4=,352 for the fiscal fesr e n h i  

xere churped to the weapons propram. 
accordingly for comparative purposes. 

June 30, 1951, and $222,130 for the pr~cedmg year. 
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* 973.242 - - 104 207,iog 

414, 766,025 - 
- - - - - - - - - - - -  

1,481,120 

1,484, 120 

$416,250, 1-15 

materials p r o v m  
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$2,032,143,000 
18, 902,252 
16,993,319 

453,352 
1,331,955 

674,081 
4, 093, 772 

5, 370,205 

w of resources received over those applied added to cash 

Cash and working June 30, 1951 June 30,1960 

funds- - ---------- $1. 613. 613. 761 $393. 312. 421 

%orking capital: 

Accounts receiv- 
able (net) -_--___ 5, 412,417 5,783,284 

459, 
417, 

18, 
9, 
2, 
1 1  

3, 
4, 

192,206 
749,107 
402, 700 
902,252 
905, 460 
197,356 
343, 207 
461, 505 
998,199 . 

~ 

918, 151, 992 

-- 
Total cash work- 

ing capital---- 1, 619, 026, 178 399,095,705 
Less liabilities- _ _ _ _  123,049, 313 64, 928, 784 

Net cash work- 
ing capital -___ $1, 495, 976, 865 $334, 166, 921 $1, 161, 809, 944 

Som-The substantial increase in cash working capital resulted from the 
doption by the Congress in 1951 of the policy of providing cash appropriations, 
rnther than contract authority for AEC's obligational requirements. 

980705-52-5 
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Anpropriated funds disbursed, net of reirn- _ *  - 
bursements: 

Sational Defense Research Council- - - - 
Office of Scientific Research and De- 

Net dis b ursemerits - - - - - - - - - - - - - - - - - 
Kinexpended balance of appropriations, 

June30 ,1951- - - - - - - - - - - - - - - - - - - - - - - - - -  

Tot2al appropriated funds- - - - - - - - - - - 

Collections paid to  U. S. Treasury- - - - - 
Property and services transferred t o  

other Federal agencies without reim- 
bursement,, net of such transfers 
received from other Federal agencies- 

Less : 

Total investment through June 30, 
1 9 5 1 - _ _ _ _ - _ _ - _ _ - _ - - - - - - - - - - - -  

Less AEC equity at June 30, 1951 (see Coni- 
parative Balance Sheet) _ _ _ _  - - - - - - - - - - - - - 

Cost of operations June 1940 through June 
1951 including [ 1) depreciation arid obsol- 
escence, and (2) inventories of source and 
fissionable rnaterials and at,oniic weaporis 
arid comporients at  June 30, 1951 _ _ _ _ _ - _  

377, 0'48, 355 
730, 321,470 
858, 571, 646 
366, 355, 447 
186, 337, OB7 

1 Based on published reports. 
2 From Jan. 1, 1947, to date. Prior data not available. 
3 For the fisc31 y ~ a r s  194% 1950, and 1951. Prior data not available. 

xoTE.-The totaI appropriated funds through June 30, 1951, accounted for 
in this statement consist of (1) funds invested in the atomic bomb project befon. 
the htomic Energy Commission started operation of the atomic energy propan; 
and (2) funds appropriated to  AEC through June 30, 1951, including unexpended 
balances transferred by the War Department to  ,4EC. The statement does not 
cover funds that  the -4rrned Services have expended on the application of atonlic 
energy to military purposes since the establishment of AEC. 
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- 
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qh in 71. S. I ' I ~ P C I S U ~ ~  consists ;tlriiost entirely of the unexpended 
The large increase over the 

at Juile 30: 1930, arose chiefly froiu the increase in outstanding 
itmellts for  constrnctioit projects for 11-liicli fuiids ha\-e been pro- 

. tlie Congresr;. 
FURds toith G O ~ ~ ~ ~ * C I C ~ C I P ~  are ( 1) the uiiexpeiidecl cash advanced to 

,ontractors ~ l i o s e  contract accounts are an integral part of the AEC 
,,ccountin,rr systeni and ( 2 )  the net outstanding advances to other con- 

The increase over the balance a t  June 30, 1950, reflects a 
,Ileral in contractor construction and oper a t '  ional activi- 

~ ~ ~ a T l , t a  receivat7e arise chiefly from rentals and other con~inunity 
errices and from refunds due froiii contractors under interim or final 
mntract settlements. 

~ ~ ~ , e ~ ~ t o & s  consist of stores (mainly materials, supplies, and parts 
used or consumed in operations or maintenance work) 

ipfcial reactor materials, and other special materials. These are car- 
ried in the accounts a t  cost, and reserves are established to provide for 
@;timated losses that will be incurred upon clisposal of excess or obso- 
lete stores. For security reasons no amounts have been reported for 
jnTentories of source and fissionable materials, productioii work in 
process, and finislied atomic weapons and weapons componeats. In-  
ventories of construction materials and supplies are included in con- 
gruction in progress. 

The largest single item of prepayments represents amounts ad- 
mnced for the purchase of foreign ores and concentrates not yet 
meifed in this country. 

The investment in properties, plant  and equipment illcreased sub- 
gantially during the year. Net construction costs incurred during 
the fiscal year 1951 amounted to 459 million dollars as against 256 mil- 
!ion dollars for the fiscal year 1950. 

The original cost of completed plant as of June 30, 1919, was de- 
lermined b~ contractor and AEC personnel under the superrisioll 
of engineerillg and accounting consultants. All additions to plant 
J U ~  that date have been recorded a t  cost, as acquired. 

Depreciation Of pfmt and equipment is recorded in the accounts 
attbe basis of engineering estimates of the useful serrice life of each 
*-P of facility. Because the b d k  of the production facilities are 
?lique and Tyitllout precedent in industry, the accuracy of service- 
'Ife  estimates is admit t,edly uncertain. The estimates are periodically 

~ l l d  reyjsed experience incticates. -uloiVance for oj3so- 

t 
qllCe of collgressional appropiat  ions. 

Xtd.  
@4nce 
,.,xi1 111 

1.11 

nt 
substantial adrances to two nevi- contractors. 

t 
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lescence is lllade after a decision has been reached that a fadit!. I), ,  e .  

become obsolete, Diiring fiscal )-ear 1951 adjUstnleIlts m r e  niade i ,  
the accoullts to reflect an increase in the estimated seryice lives of 
tain jmportallt facilities and to proyide for the estimated loss on 
tain otlier facilities unused for some time md ~ O I T  considered clef;: 
nitels obsolete. 

CollateraZ funds and other deposits consist chiefly of funcis illwstrci 
in United States securities and placed in escroTF- for the protection of 
certain contractors against financial loss in the e w i t  of catastropllp 
The contingent liabilities thus pro\-ided for relate to Forkmen's 
pensation claims, employee benefit plans, and general public liability t .  

These collateral funds were established early in the atomic energv 
program when the hazards of atomic energy work were unkmRn ani 
normal casualty insurance could not be purchased. Demands for 
establishing this type of fund lessened as it became clear that the 
safeguards set up for protection against personal injury and Property 
damage were effective. 

The 43-million-dollar increase in accounts payu6Ze during the fiscal 
year resulted from the establishment of a ne\y installation and a gen- 
era1 acceleration in activities. 

Commitments, shown as footnotes on the Comparative Balance 
Sheet, increased greatly during the year. The increase in contractual 
commitments arose chiefly from the expanded construction propam, 

Congressional appropriations account for the principal increase in 
-4EC equity, and the net cost of operations explains the principal de- 
crease. The congressional appropriations made to AEC for fiscal 
year 1951 were provided in four separate acts as follows : 

Amaunt Date of 
TITLE OF ACT appropriated approval of IW 

General Appropriation Act, 1951 _ _ _ _ _ _ _ - _ _ _ _ _  $64'7,820,000 Sept. 6, 1950 
Supplemental Appropriation Act, 1951-----_-- 260,0~, 000 Sept. 27, 193 
Second Supplemental Appropriation Act, 195L- 1,m, 000,OOO Jan. 6, 1551 
Fourth Supplemental Appropriation Act, 1951-- 59,323,000 May 31, 1% 

The initial appropriation for 1951 included $414,000,000 cash to 
liquidate obligations incurred under contract authority granted b! 
the Congress in prior years. S t  the same time the Congress author- 
ized AEC to enter into contracts up to a total amount of $ 3 0 0 . 1 ~ 0 ~ ~ ~  
for which funds will be appropriated in future years. Comrnenck! 
with the first Supplemental Appropriation Act of 1951, hovever. the 
Congress discontinued the practice of granting contract authority 
proTided funds in the full amount estimated to be necessary for obfi- 
gational requirements. A4s a result the AEC carried substantial UW 

Atomic Energy Act of 1916 provides that fiinds appropriated to thp 
5% sSs7 expended balances of appropriations into fiscal pear 1M2. 
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Co&iBlENTS O N  THE COXPARATIVE STATEMENT O F  OPERATIONS 

ti3 

shall, if obligated b3- contract during the fiscal year for i-il-hich 
riated, remain arailable for expenditure during the 4 succeed- 

Recently the Congress adopted the practice. of merging I-iith years. 
c,lrrel~t year‘s appropriation to AEC the unexpended balances of 

l,rior years’ appropriations. This consolidation of appropriations 
iles facilitated the application of industrial accounting practices to 
ag~*s work. 

*@ 
,ypP@I’ 

This statement sbows the net cost of operations of the various AEC 
I”.Osams, other current expenses and income, and extraordinary 
charges for the fiscal years 1951 and 1950. For reporting purposes 
the P reduction, research, and development activities of the Com- 

*qsion are classified into five programs-source and fissionable mate- @- 
weapons, reactor development, physical research, and biology and 

I n  addition to its costs for these five major programs, AEC 
incus costs for community operations and for  program direction 

administration. The total cost of the major and supporting pro- 
m s  in 1951 amounted to $400,302,436, an increase of 29 percent 

1950, and reflected the expansion of AEC activities. These costs 
do not include depreciation of plant and equipment which is reported 

single item under other current expenses. Net cost of operations 
for 1951 amounted to $494,638,452, an increase of 19 percent over 1950. 
During 1951 certain eAraordinary allowances and adjustments were 
made for obsolescence and changes in depreciation accruals, 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 
$652,051,692. 

c 

Some and Fissionable lliaterids and Weapons 

The operating costs for the source and fissionable materials pro- 
em cover the materials and operations required to  produce the fis- 
sionable materials, uranium 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; 
and there completing the manufacture of uranium 235 and plutonium. 

addition, research and development work is conducted to improve 
the etticiency of the manufacturing processes. 
h 

The weapons program comprises weapons research and develop- 
Wat and the manufacture, testing, storage, custody, and surveillance 
~f atomic weapons. 



The costs of reactor developinent related to four operations : re- 
search and developiiient on specific reactors, research and develop- 
ment on reactars in general, the operatioil of specific reactors and 
processing plants, and the operation of tlie Reactor Testing Statior, 
in Idaho. The sharp increase in the cost of reactw developmelit ill 
1~351 indicates the greater scientific and technical effort a137plied 
(leveloping reactors designed for propulsioll of lllilitary craft and 
to developing more efficient reactors for producing fiSSion&,ie 
materials. 

Physical Research 

The program of research in the physical sciences is designed to con- 
tinue and increase the world leadership of the United States in tile 
field of atomic energy by providing an expanding background 
of basic scientific knowledge, to which the f undainental sciences of 

I:liysics, chemistry, metallurgy, and mathematics contribute. Tile 
program also includes the production of radioisotopes a t  Oak Rid& 
€or 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 ~ i p  tlie physical research program : 

1 9 5 1  1950 

Physics ________-__-____________________________-- $16,614,038 $16, $66.072 
Chemistry ______________________-__---_-_-_-_----- 9,790,583 8,563,540 
Metallurgy and materials _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3,078,114 3,423,467 

Isotope production (net) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _  GO, 978 1,310,223 

Total ____________________-_-__-_--__------- $31,488,918 $31,128,9.2 

University training and cooperation _ - _ _ _ _ _ _ _ _ - _ _ _ - _  961,056 999,m 

Other costs--------------_---_--_-----_-__-__----- 194,149 65,322 

Biology &lid Uedicine 

The biology and medicine progkam includes the establishment a d  
use of standards to protect tlre health of people who are or may be 
exposed to radiation ; the promotion and direction of research utikh5 
atoiiiic energy and its products in biology, biophysics, and medicine: 
and the disseniination of related information that can be re lead  
witlioiit endangering I the Nation's security. 
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. . .  In sllpport of its facilities for the inanufacture of fissionable mate- 

r i a ~  weapons, the Commission operates the towns of Oak Ridge, 
Term.: Richland, Wash. ; and Los Alamos, N. Mex. ; and in addition, 
I,rOvides some housing at other loc a t' ions. The net cost of this pro- 

includes the cost of the operation of housing, comiiiercial fa- -!?m 
~ i t i e s ,  mid all of the U S U ~  niuiiicipal functions, offset in part by 
nbwuues. 

Because of decreased operating costs and increased revenues, the net 
( . ~ t  of operating the ,4EC communities in 1951 declined b~r more 

30 percent to $1,037,086, from the preceding Fear's $5,805,387. 
hmxiation of community plant and equipment, a substantial item 
of eqense, has not been included in the costs of conimunity operations. 
Pqreciatio11 accruing on all AEC facilities appears under Other Czlr- 
rent Expenses and 1mom-e in the Comparative Statement of 
Operations. 

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

1961 1950 

N€t costs Net  costs 
(net revenue) (net r c v e 7 ~ w )  

$1, 544, 160 $2, 989,072 
1, 412, 650 1, 015, 109 
1, 209,957 1, 873, 837 

(109,059) (81,050) 
(20, 622) 8, 419 

$4,037,086 $5, 805, 387 

In 1951 the net i~e~-enues secured from real estate operations and I utility senices were more than offset b_v tlie net costs of niunicipal 
aryices and operation of the hospitals. Real estate and utility rev- 
aues increased sharpl:-, and the net costs of hospital and municipal 
$Ekes were reduced bel ~ T T -  the l e ~ e l  of the preceding year. 



1961 I L?#Tg 

Real estate operations S’i, 211, 969 $10, 908, 9.10 5(3. 696. 9711 S(2, 564, 
(404, 799) (135, TtilitF services _ _ _ _ _ _  3, 273, 195 3, 682, 99.1: 

Jfrrnicipd ~ervices- - - 7, 588, 453 290, 284 7. 298, 169 7, 473, 

- - 
X e t  cNta - . 

i16 

853 

A-tt costs 
Costs R e t e n u e  (ne t  revenue! (net reoea,, 

Hospital services- - _ _  2, 951, 786 2, 111, 101 840, 687 1, 031, if;; 

- Total- _ _ _ _ _ _ _  $21,030,405 $16,993,319 $4,037, 036 -- 
----2>- 
- 

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

The increase in the 1951 cost of program direction and administra. 
tion was proportionately smaller than the increases in total program 
costs and expenses. The fact that the cost of program direction and 
administration constituted oiily 5.9 percent of total operating pro- 
b @ram costs and expenses in 1951, compared with 6.9 percent in 1950, 
is especially significant in view of the added workload resulting fro& 
the increased tempo of AEC activity. At June 30, 1951, the total 
number of full-time ,4EC civilian employees engaged in all programs 
was 5,646. 

Other costs consist of travel, office supplies, rents, and such services 
a s  communications, printing, shipping, certain guard services, and 
utilities. The amount for 1950 includes a nonrecurring expense of 
$715,468 for financial assistance to OB-site schools near Hanford. As= 
sistance to such scliools bj7 ,4EC n-as made uniiecessary when Public 
L a x  874, EightT-first Congress, was enacted to provide financial 2s- 

sistance by the U. S. Commissioner of Education for local educational 
agencies in areas affected by Federal activities. 

Other Clument Expenses and Income 

Current expenses iiot distributed to operatiig programs c o n s i d  
of depreciation of plant. and equipmelit, write-off of abandoned proj- 
ects, and other charges. I n  1951 these other charges included 
items RS property donated to off -proj ect schools, undistributed serrir@ 
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, mite-downs on property transferred between installations. @t4 
lncollle not applicable to  programs amounted to $1,331,055 in 1051 

iIlc1uded interest on collateral fmds: ropltiest and rentals. 
: , l d  

The &m-ance for obsolescence less certain depreciation adjust- 
nlents xnlounted to $126,170,938 in 1951. The depreciation and ob- 
glescence policy under which these adjustnieiits were made has been 
disussed on page 61. No similar adjustments were made in 1950. 

Other entries during 1951 applicable to prior years' operations re- 
lted in a net charge of $1,242,282. Major items included in this 511 

unt were inventory and plant adjustments, return of unexpendecl a0 
funds by another Federal agency, and refunds of excess overhead 

insurance premium p a p e n t s .  
is in any large enterprise, it is impracticable and undesirable to 

lrold open the accounts and delay the reports for each year until all 
assets and liabilities applicable to that year can be exactly 

tictermined. I n  this year's financial report such adjustments to prior 
cpars' operations are s1ioTi-n a t  the end of the Comparative Statemeiit 
',f Operations rather than as a direct charge or credit to AEC equity. 
The operating statement thus shows all the operational factors affect- 
> & (t AEC equity between the two balance-sheet dates regardless of 
ahether they are financial transactions actually occurring during the 
rear of the report or adjustments of amounts reported in prior years. 
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A ~ ~ M I C  ENERGY AND ITS APPLICATIONS 
IN PLANT SCSIENCE 

A *  

4tomic Energy Commission has two broad objectires in foster- lflle & The first. is to 
determine the effects of radiation and radioactive products upon plants 

order to broaden scientific understanding and to aid manufacturers 
of atomic energy in adopting measures to safeguard life and in 

property, ,4s a result of such studies, S E C  and other users of atomic 
eaerDT products have gained knowledge that enables them to carry out 

resent operations with confidence that they can protect crops 

Research on the effects of radiation on plant growth and reproduction 

is to cope with circumstances that may follow atomic ex- 
plosions. Research on soils, fertilizers? and movement of minerals in 

is carried out to evaluate the effect of fission products from P explosions and from production operations. At present fission 
products are being deposited on the earth in minute amounts. For 
p s e n t  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 SEC's second broad objective in fostering plant science research 
ij to help in the application of atomic energy products and techniques 
10 fundamental and applied research with plants, as in other fields, 
and in encouraging projects m-hich may benefit the R'ation's people or 
industries. 
BEC financial support of research into farming practice problems 

is confined to fertilizer studies using radioactive materials. The 
studies themselves are carried on by other agencies. AEC helps 
finance preparation of the radioactive materials. The bulk of AEC 
espenditures on plant science research goes into fundamental studies 
of plant genetics, physiology, and pathology. The results may 
eFu1tually yield knowledge that the agricultural experimenters may 
raploy in creating new plant strains, improving p'est 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 
vhich are the province of Federal, State, and private agricultural 
establishments. 
mC has reported briefly on research in plant life in its regular 

semiannual accountings to the Coiigress, particularly in the Sixth 

d supporting certain research in plant science. 
illg an 

2-d 

&eir P 
other property from damage. 
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Scope of the Program 

During the fiscal year ended June 30, 1951, AEC devoted to research 
on plaiit life 1.3 million of 20.6 niillion dollars allocated to  the entire 
field of biology and medicine. 

a)  $800,000 for research carried out in laboratories m n e d  or financed 
by ,4EC: Argome National Laboratory, operated by the 6n;- 
versity of Chicago ; Brookharen National Laboratory, Operated 
Associated Universities, Inc. ; Oak Ridge Satioiial Laboraton 
operated by Carbide and Carbon Chemicals CO., n divisioll of 
Union Carbide and Carbon Corp. ; the University of California?E 
Radiation Laboratory at  Berkeley and Atomic Energy Project 
Los ,4ngeles ; and the Hanford Plutonium 117~rkS, operated by 
General Electric Co. 

The nioney was spent : 

r ?  

6) $500,000 for cost-sharing contracts with universities, colleges, and 
prirate institutions and one cooperative project with the United 
States Departnient of Agriculture. (See 11. 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, Rld., Experiment Sta- 
tion. About $320,000 was spent under 48 smaller cost-sharing 
contracts for plant life research projects a t  33 universities, colleges, 
and private institutions in 26 states.2 (See Appendix 5 for a list of 
these contracts.) 

Sixth Semiannual Report to Congress, J u l y  1949, Superintendent of Documents, Gou. 

Statistics as of Nov. 30, 1951. 
ernment Printing Office, Washington 25, D. C., 45 cents. 
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I;csei,l.c~i studies for d E C  laboratories ai’e chosen vi th  primnrF 
,llnsis 011 problems of the atomic energ? industry, such as the effects 

diatioll and radioactive materials 011 plants and other organisms 

.J ni 
e t r n c e r q ?  atoms. The AEC laboratories d s o  study ni8 jor applicatcions 

,tolnic energ7 in fundamental and practical research, especiall~ 
tl,oje ,J’J31icatioiis that require the nuclear reactors, particle accelera- 

laboratories, and other equipment available onl~7 in large: 

Several factors are considered in choosing the second group of 
projects, which are performed in uniTersities and other insti- 

tutions under contracts in ~~-1iicli AEC underwrites part of the cost. 
projects nre preferred wliich sul~plenieiit and enrich the atomic enerm 
industrial studies of AEC laboratories, or which bring atomic energy 

areas of scientific investigation \There it has not been used before, 
or 1lich give promise of developing nev  techniques in the use of 

Tile professional attainments of scientists who will direct the work 
pllter strongly into decisions on wipport for particular projects. Sp+ 
cinll!. qualified investigators sometimes are invited to undertake stud- 
ies that the atomic energy industry particularly needs. The greater 
part of AEC-supported research in plant science originates Kith the 
in\.&gators tlieniselves and is on subjects they have selected in line 
Kit11 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, 
u-gether with budgets and plans for sharing the costs. 

The part of the cost that the sponsoring institution proposes to 
cnrrg is considered. A uniform formula for cost-sharing could not 
lit the variety of circumstances encountered in these contracts, but 
on the average S E C  contributes about half tlie direct cost of those 
studies in p h t  life for which i t  provides support. The research 
institution tp ica l ly  pays the salaries of the principal investigators 
md provides laboratory space, existing facilities, and standard labo- 
ratorF equipment. d i i l e  AEC carries the cost of extra personnel and 
special supplies a i d  equipment. 

&t of tlie accepted projects cover basic vork that requires several 
!-ears to finish, but iIEC U S L I ~ ~ I Y  allots funds to  them for l-vear ” 

Periods. I f  t11ey continue to bear sufficient promise and funds are 
alailable, reiiewals for  additional periods are considered. To stpimu- 
late many different lines of research and to give as many researchers 

L7f ra ’1 tile biological spthesis of materials that incorporate radioactive 

tOfl! Gorernnlent-o~necl institutions. 

1’ 

b 2  

tools- 
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as  possible experience with the tools of atomic energ?, AEC does 
assure continued support to a particular plallt research project, \3rvolid 

the third Fear. 

Aids to  Research i 
Apart from such direct support of selected projects, AEC produce 

stable and radioactive isotopes and other research materials and 
them a t  incentive prices to investigators (see Appendix 12) -3 shoH 
courses in the use of isotopes in research were s v e n  ullder & 3 ~  
auspices, principally a t  Oak Ridge. Serenty-one researcllers ill the 
field of plant science have completed the Oak Ridge co,urse. Their 
fields of work have ranged from plant biocliemistry and microbiolou, 0. 

to work with cotton, corn, pecans, tropical plants, n a r d  stores, golden 
rod, peanuts, and fruit trees. 

As a companion service to the isotopes program, qualified rtf- 
searchers may have material they are studying exposed to radiation 
in AEC-owned nuclear reactors. 
Ridge National Laboratories grow medicinal and other important 
plants under conditions that cause them to build radioactire materials 
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-t a g e d  conlpounds (see 
page 133). 

Argonne, Brookhaven, and 

Research Policy 

The Atomic Energy Act of 1946 directs AEC “to exercise its powerg 
in such manner as to insure the continued conduct of research and 
development actirities” in several stipulated fields, and “to assist in 
the acquisition of an erer-expandino. ? fund of theoretical and prac- 
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 
radioactire materials for medical, biological, health? or militsq pw- 
poses,?’ and “the protection of health during research and production 
acti-dies.?’ The law calls for “a program of federally conducted re- 
search and derelopment 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,” 

AEC-produced isotopes are sold at direct costs plus shipping charges, with notHag 
A single exception is isotopes desmed added for capital costs, depreciation or interest. 

for cancer research and treatment. on which the users pay only transportation Costs. 
Atomic Energy Act of 1946, Sections 1 and 3. 
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Effects of Radiation on Plants 
i~o~llic radiation affects all living things. The degree of effect 

lids 011 the killd of radiation, the amount and rate of exposure, 
the ability of the species and indi\-idual specimen to Kithstand 
tion. In its work v i th  plants, the atomic e n e r a  program studies 

cts of radiations on all aspects of plant life, on development, 
*= jl: Field, and heredity, on particular organs, on micro-organisms 

llnoj that influence grolx-th or that feed upon plants, on cells 
ad on horinones and enzymes of the plants. 

rirnellts have xieldecl fundamental knowledge of the behavior 
and plant materials after exposure to radiation. There is EsPe 

,f $ants 
%e? 2 -jIarp division between many processes of plant and animal life; 

the Inlowledge gained from plants frequently can be applied 
tly to research on radiation effects in animals and man. 

&@ ne work has confirmed that damage in plants is directly related to 
&mount and rate of exposure to radiation, that when radiation is 
*q enough it retards growth, reduces yield, and causes malforma- 
$an'.. It has confirmed that the less complex organisms have greater 
+tance to radiation than more complex creatures. Some evidence 
&been found that small, controlled dosages of radiation may eventu- 
.tir -.. prove effective in treating certain plant diseases. It is possible 

I t  E aenetic changes induced by radiations can improve strains of crop 
m3 forage plants. 

- 

gs 

IXTEKSE RADIATION AXD PLAXT DEVELOPXEX'T 

Linlited studies of the effects of heavy radiation exposure upon 
r3nb were made before the advent of AEC. Since 1947, much of the 
ga;ipk in tliis field has been carried on a t  Brookhayen National Labora- 
m. 'Ij'ptoii, Long Island, N. Y. Potatoes, corn, tomatoes, and other 
$ants have been exposed to radiation of various kinds, intensities, 
dfates, and the gross effects on the plants evaluated. 

The work with seed and plants of white potatoes is typical. Three 
tzds of radiation Kere used: a )  Seed potatoes s e r e  exposed to 
I-rqls. and the plants observed through two growing seasons ; 

otlter seed potatoes were exposed to h a m s  of 12421.tr072-s J from a t 
I -  

'The atomic energy indus t ry  deals with several kinds of radiations. X-rays are gen- 
Gamma Tay8 behave like X-rays 

y disturbances within the nuclei, and theF generally have shorter wave 
r penetrating power than X-rays. Eoth X-rays and gamma rays are 
gnetic energy, as are light and radio waves, bu t  have a much shorter 

from nuclei are alpha particles, comparatively heary bits of subatomic 
ical charges ; beta particles, much lighter and carrying 
articles whose absence nf electrical charge enables tliein 

le the nuclei of atoms. 



BrookliaTeIl's first pilot eqteriiiieiit s in exposing seed l'otatoea 1(, 
radiation were &signed to test their radiat ioii tokl3llCe. Seed 

38,4{jl contaillilig L'eFes': were given rarious doses of X-rays UP to 
roei1tgens ( 1 ' )  :-a very 1ieaT.y e q i o s ~ ~ ~ ' e - n i o ~ e  than GO tinles t l  
amount fatal to people when their entire bodies are exposed to radia 
tion. 

There was no observable effect among the pieces that receiv 
to 300 T. ,4bove 300 r, plants were delayed in emergiiig from the 
and in flowering. The growing plants were sinaller than normal arrd 
those froin the niore h e a d y  exposed pieces of potato tuber had nml. 
formed leaves. The rnalf ormed leaves were thickened and crinkled 
and withered off or were shaded out in later groKt1i. 
formed later mere not nialfornied, but the whole plants were dffarfe,l 
a t  higher radiation levels (see photo). Above 2,400 r, the surviral rate 
fell off rapidly, and the most h e a d y  exposed pieces failed to Sprout 

Most of the delayed plants seemed to catch up with l lonirra&r~~ 
"control" plants toward the end of the season, but the heaviest e x p a  
seed tliat germinated attained a height of only a few inches. ~ k p  
jield of mature potatoes fell off in proportion to the amount of r a d k  
tion exposure. 

After the harvest, seed pieces that failed to sprout \rere dug 
Normally, potatoes that fail to sprout would rot ;  these tubers, liearilv 
exposed to radiation, were still fairly firm even after months under- 
ground. The reason for their state of preservation has not yet been 
determined. 

1'. 

exposure. the pieces were planted. 

ed up 

h a r e s  that 

Restilts of second season. I n  the 1999 season, potatoes growl from 
1948's irradiated seed pieces were planted, but were not themalva 
exposed to radiation. The plants appeared normal, and the  l i a n e  
showed no consistent, relation to the amount of radiation the or@& 
potatoes had received. ,4pparently the stock that survived had re- 
covered physically from the original exposure. 

6 See foot note on page 75. 
e Roentgen is a unit, named for the scientist who discorered X-rays, which is a meagcF 

of the ionizing effect of X-rays. X-rays, like other radiations discussed here. have tk 
power to separate electrons from atoms. When this happens, the atom is no loascr 
electrically neutral. K i t h  the loss of the negatively charged electron, the remnbw ai 
the atom carries an over-all positire charge. The separated electron and the P@itf* 
charged remainder are known ns an i on  pair .  A roentgen is roughly that quanti@' 
X-mYS that will produce 2 billion ion pairs in a cubic centimeter of drF air a t  Btnnda' 
pressure xnri temperature. 
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's, heavily 
(hs under- 
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iHrted by each row of potatoes is the number of roentgens of X-raF radiation 
&tubers in  this row receired before planting. Abore 1200 roentgens the growth 
ZE significantly reduced and above 4SOO roentgens little or no gi'owth occurred. 
h t h a v e n  Kational Laboratory. 

ouseed a sigiiificaiit decrease, aiid that yields a t  4,SOO r were extremely 
m. 

h a further experiment, seed potatoes were irradiated with neu- - 
3.uns in the nuclear reactor a t  Oak Ridge National Laboratory: and 
hokhaven ylaiited and liarrested the crop in the same manner as i n  

I -  ' 'Thh experiment was performed before the completion of Brookhaven's own reactor, 
'%hWas first operated in mid-1950. 

* _ _  *\J,- ' - >c; - I  
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the X-ray exyerimeiits. It appeared that for the same radiat. 
dosage neutron irradiation produced about four times the  effect 
5-ield as X - r a y .  

vestigation. 
trons may lead to a better understanding of the 1 1 1 e c I l a ~ i ~ ~ ~ ~  
radiation damage. 

The unnsually damaging effects of neutrons 
have been obserred with aniinals: and are a subject of eritensiv "x, 

e it,. Perhaps an understanding of the lethal effects 
Of ne\\. 

f i j  

Experiments with he7n;n seed. At Argonne Katioiial Lalsoratorv 
important series of tests has been made on the effects of neutron - ir- an 
radiation of seed of the hemp plant (Ca?z?zabis sativa). This is a 
dioecious species (one having separate male and feniale plailts). 

one ratio. The seeds were exposed to thernial neutrons in the Argonlle 
heavy water reactor for 2 to 16 The most interesting re- 
sult noted among the plants grown from these neutron irradiaka 
seeds and among their first and second generation offspring RaS a 
significant iiifluence on the sex ratio. This was consistently in fafa 
of females. For example, plants of the 4-minute neutron exposure 
showed a final ratio of 142 females to SI males. Apparently selectif, 
death of male plants occurs between the time of irradiation and 
emergence of seedlings from the soil. These plants were then inkr. 
crossed and their unirradiat ed seeds planted. Significantly, the;r 
offspring still showed the predoniinance of female plants though 
a t  a somewhat lower point than for the directly irradiated ones. aB- 
parently the predominance of female plants would gradually diap 
pear in subsequent generations. 

normal populations the male a i d  female plants occur in a one to 0 

Irrdiation of GIiowing Plants 

In  another experiment, Brookhaven exposed many varieties of 
plants to gamma rays throughout the growing season. The total 
amount of radiation was less t.han the maximum that had been sd- 
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-cum'e source of cobalt 60, a radio- 
active isotope, was suspended on a post in the center of n large field. 
Various crops were planted in concentric circles a t  various distance 
from the center so that the growing plants would receive varying ex- 
posures (see photos p. 79 and p. SO). 

Neutron flux of 5.8 X 10 lo per square centimeter per second at  the position of 
seeds was used. 

'The curie is a unit of the rate of radioactivity of any substance, assumed e w i ~ ~ l e n r  
to the rate of radionctire decay of one gram of pure radium, in which some 37 biluc'n 
atoms break down each second. The 16-curie cobalt 60 source is roughly equfraient is 
Ierel of radintion to that from about four-fifths of an ounce of pure radium. 
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es were planted in this radiation field. men 
r cultivation only vi-hen the bbhot'' cobalt was 
rol, into an nnderground lead n d t .  At n l l  

plants 2.5 meters from the source receix-ed '79.7 roentgens 
-f R9gmn. ?&ation a day: x total of 8.5% r during the growing season. 

40 meters away received a total  of about 28 F- only a few times 
9 man migllt receire in unclergoing an X-ray examinatioii. 

& F  

fq@ 
@ount. 6 

photograph of the cobalt radiation field without any plants growing. 
Lookhaven National Laboratory. 

Exposure of this outermost row of potatoes mas a t  a rate of one- 
quarter roentgen a day, which is about five times the maximum rate 
at ahich persons employed in the atomic energy program are permitted 
10 receive radiation. 

Plants near the center of the field, which received the heaviest 
bdiation, a-reraged as high yields of potatoes as those farther out. 1 There was no risible difference in size or apparent vigor of the plants. 
Be experiment demonstrated that when radiation is spread over a 
' PFotracted period Iix-ing organisms can tolerate a. total exposure ,which 

"odd cause serious injury if the exposures were concentrated into a 
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This corn is growing near 200 curies of radioactive Cobalt 60, a fission pro(lurt. 
The stalks in the foreground are four meters away from the source, at n.[)i,,h 
distance their grovth has been stunted by a radiation dosage of about 370 roent- 
gens per day. The corn in the nest  row behind is five meters distance frorn 
the source, where the dosage is approxirnntel~ 240 roentgens Per day, which is 
sufficiently low to insure more regular growth. Eroolihn=m K'ational hic 
orators. 

Other plants. Findings similar to those with potatoes were obtain& 
froin tests of tomato? corn, and other plants in the Brookhax-en gamma 
field. Tomato plants that received 20,000 r at a rate of 150 4 an hour 
lost. the chlorophyll that gives plants their green color m 3  were re- 
tarded in clerelopment. Removed from the radiation, they greetid 
aiict resimed norinal growth but did not regain lost growth. 

T\%ile there is some difference among varieties of plants in radia- 
tion sensitirity. tlie evidence was that all kinds of plants are affectd 
by sufficiently high exposures. 

The flowering herb spiderwort? cut back to 2 inches above - sowd 
line at  the tinie of setting out in Brookhaven's gminia-ra~- field, XE 

allowed to grow tuicter exposures ranging froin 5 71 to 1% r per d:ly+ 
Growth x a s  apparently normal a t  10 r per day. At higher exposL1re2. 
growth declined. A characteristic gronp of physical abnornialitie 
cle~eloped a t  ~ 3 ~ 1 1  exposure lex-el? and at 1% r there was no FOK~~L* 

At each exposure level there v-as a specific and recognizable differen@ 
in tlie form of the flowerhead. 
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test &e possibility that radiation could be used to kill or inacti- 
arasihs that cause plant diseases, the Coiinecticut Agricultural 
b e n t  Station undertook a series of experiments under ail AEC a@ P 

esrcfi contract. Tomato plants and Fusarium Zocyperdaceae, a 
Bus that causes a kind of wilt in tomato plants, were exposed to f@= 

,d;atioIi in Brookliavenk ganima-ray field. Eninfected tomato plants 
iyirilIg 5,400 roentgens in a 3G-hour period sho\ved no visible hariii 
wnl tlie radiation. Those receiving 9,600 r spread over the growing 
9:Go11 produced heavier vines and less fruit. Plants removed froiii 
he field after 20,000 9' resumed growth, but no such recovery occurred 
a plants subjected to 100,000 r. However, the fusarium could with- 
4a:tnd much more radiation than the tomatoes. IT'hen cultures of 
binriurn were exposed in the radiation field, only above 20,000 r were 
ecspores killed. Half the fungi survived even at  125,000 r. Thus 

cannot kill the fungi by irradiating the plant without also killing 
&P plant. 

Other experiments with these materials all showed that the plant 
ais more sensitive to radiation damage than were the fungi. Healthy 
sFJ infected plants were exposed side by side in the gamma field. 
Whin a few weeks, the infected plants receiving the strongest radia- 
':m aere either severely injured or dead from the wilt \Thereas tile 
iJngi were not destroyed. 

Tomato plants were also inoculated with f usnriuin spores after the  
L 

plants had been irradiated. They all developed wilt, and the severity 
4 the infection a month later bore no relation to the amount of radia- 

inc'iriclual plants had received. Radiation had neither raised nor 
wed the resistance of tomato plants to fusarium infection. 

! 

I 

:h/ffh clnz disease. One aim of the Connecticut RorB is to find some 
% to check Dutch elm disease: a fungus infection that threatens 
-1merican elnis Kith extinction. The tomato-fusarium tests were, in 

t 
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part, a pilot experimellt in this search. 
elm f U n p S ,  also was exposed in the BrooHm-en galllma field 
results indicated tentatively that it is twice as sensitive as fLisariL,, 
to radiation. 

Tfihile radiation had worsened the lot of tomato plaiits attackeri, 
Kilt, some exposed fusarium developed new strains that 
sharply reduced virulence when subsequently groKn 011 tomato 
Following this lead, the Connecticut group d l  use radiation in 

the possibility that inoculating healthy elms with these strains ,~~~~ 
make them immune to Dutch elm disease. 

Cerafostonw7la. tl 
‘ le h& 

! I l i ,  

J ‘, 
,.:! 

effort to develop lionvirulent strains O f  Cera tos tmZh ,  and t 0 teq 

EFFECTS OF MODERATE RADIATIOK 

J{%ile heavy radiation is damaging to plant life) Some people 
thought that moderate exposures would s t i ~ u l a t e  plant growth, E&- 
periments sponsored by the U. S. Departmelit of Apiculture and 
AEC show, on the contrary, that  while small amounts of radioactive 
material may cause no readily discernible harm, they also confa 
no benefits. 

Claims that radioactive fertilizers mould increase crop yields have 
been discredited by repeated tests. Even small amounts of mab 
active material used for “tracer” lo research in p h t  studies may- 

unless care is taken-damage the plants, and cause error in obsemd 
results. Radiation at moderate rates of exposure causes g r a k  
damage at root and stem tips, where new plant growth is norm& 
most rapid. Other experiments demonstrated that, altliough m&- 
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 years or more there have been recurrent claims that crop 
yields could be increased by including weakly radioactire materid; 
such as uranium ore, in fertilizers. As long ago as 1914, the C. S. 
Department of Apiculture concluded that the available e.riclence did 
not support, such a view. But interest in the possibility of incrensiq 
crop jield by radioactivity persisted, and further tests \>-it11 various 
vegetables were made under USDA auspices in 1944. They did no: 
provide “a very optimistic case” for radioactive fertilizers, the l’SD+i 

“Tracers” are helping scientists to u~~ders tand  life processes and mechanism whH 
have been onls partly understood for lack of such a key to unlock their secrets. mb* 
active carbon, for example. enters into life processes almost e s a c t l ~  like stable, or mtud 
carbon. B y  means of counters or photographic film to record carbon’s emission of W’ 
Particles, scientists can “trace” the movement of the elempnt through living f i S I I P ‘  
through comples chem$ical reactions. 
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because some instances of increased growth were observed, 

1 remained that “furt1ier experimentation ma)- prove 
! certain crops grown on particular soil types under specified condi- fi , I d  q Jl1aj- re-1 G mnd beneficially to additions of radioactive materids.” 
tion~ricultural scientists took renewed interest in the question after 

of reports of greatly increased crop Fields in the yicinity 
1’’ ~iroshixnn and Nagasaki atomic bombings. Investigation of 

clail12s fully established that the stimulation came not from radio- 
[]lr5e The need remained, 

d? but- 
]!(, p s i b  ’ 

of the 
but. from a combination of other causes. 
for some reasonably exhaustive work. jlolcef@7 

ptinzu& t o  crops. Accordingly, d h  financial assistance from ,;t ’ + , g ~  the USDA in 1948 commenced a %year study of the influence 
a &oactiVe materials 011 the growth of plants. Seventeen common 
‘ls %ere grown in plots to  which low concentrations of radioactive 
4erh1 were applied. Three naturally radioactive materials were 
d: radium, uranium, and a commercial preparation said by its 
Blf l  ufacturer to derive its radioactivity principally from wtiniu.  

At the end of the first year, results observed a t  13 State experiment _- 

-tations cooperating in this project led t o  the tent a t’ ive conclusion 
b t  Lithe farmer cannot expect increased yields from money invested 
ill mdioactive chemicals.” The second season’s results confirmed those 
of 1948, and the USD-4 concluded that “no effect of the radioactive 
@aterial was found, either beneficial or lisrmf ul.” 

? 

Esperimnt With InternaZ Radiation 

Thou& the radioactive fertilizer tests showed neither benefit nor 
iijrnl to crop yields, a laboratory-scale experiment conducted under 
joint USDA-AEC auspices indicated definite possibilities of harm. 
111 radioactive isotopes emit nuclear radiations. While amounts of 
mdioisotopes used in most experiments are normally very lorn, the 
possibility th:i t they could cause radiation damage that would distort 
the experimental results could not be discounted. 

A group of plant scientists a t  the USDA’s Beltsville, Md., Experi- 
ment Station grew young barley plants in nutrient solutions containing 
arious amounts and proportions of P 32, a radioactive isotope of 
$mphorus (see photo p. 84). They found that even comparatively 
adl amounts of radioactive materials would? when taken up by the 
piants, affect their growth adrersely. T h e r e  the total amount of 
lrailable phosphate was low, the roots arid leaves =ere greatly retarded 
? the preseilce of radioactive material. When the proportion of 
!lQnradioactiye pliosphorus was increased, visible radiation damage 
h m e  correspondingly less. 
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111 the same series of experiments, inicroscopic esunlillation discla,,.,r 
that tlle ~ r o ~ t h - i n l i i b i t i i i ~  effects of moderate radiation operatecl 
i na r i1~  in the root tips and in the apes bud at the top of the Stel,, 

These regions contain rapidly dividing cells. and it is in these liillit+,i 
sites tl-rat most of a p lan tk  grovtli upTV-arct into the air and  do^^,^:,^,,^ 
into the soil takes place. 

These barley plants were grown in  nutrient solutions containing 8 total of O.I&H~,; 
moles of phosphate aiid from left to right 0, 2, 4, S, 16, 32, and 64 microcuries of 
radioactive P 32 per liter. U. S. D. A., Beltsville, Md. 

Radiation in jury  to these so-called nieristeiiiatic regions apljear> 
:IS a reduction and disruption in the normal course of cell division. 
Healthy nev  cells are in an embryonic or juvenile condition, lyith thiri 
walls arid high potential for further developnient. Darmge 1)y r u b  
tion causes them to show characteristic evidences of old age. The; 
enlarge in size, their walls thicken, and their semi-liquid content: 
liecollie tliinner. Since fewer new cells are fornied, further groatl: 
of the plant slo~vs dovn. 

A quantitative measure of radiation injury to plants  as deve1ol)etl 
' n ~  nieasuring the length of 10 cells along the peripherv of the pov-  
ing tip. These microscopic measurements showed cell enlargement 
even at  lev- radiation levels that produced no changes visible to  t b p  

i:aked q e .  These tests indicated that. the level of radiatioll dki! 
chl~iages plants is rery  lo^. FortunatelF, a t  the levels normikll! 
nsecl in raclioactire isotope tracer experiinents in t~z'z*o, sucli lo\\. l e d  
of radiation result that tile plipio1ogical effect is essentia1I;v nil- 
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,zqe 7y1ot tips. A further clue to what, takes place when radia- 
meristematic tissue developed f roni work at  Argonne Na- 

in ~-5-hich plants were groxn in atmospheres con- @ 5 

$1 L d4. cr radioactive carbon in the form of carbon dioxide gas. Even &ab rile radiation was moderate, root tips of onion plants shoveci 
en cbro~losoIl1es. Clrromosonies-so named because they take s& 

ain dyes that niake then1 visible under the microscope-are 
ed bodies which become visible in the nucleus of a cell a t  
Then it divides to duplicate itself. 

e fact that the damaging effect of radiation was highly localized 
nrOring tips was confirmed by a second test a t  Argonne in which kthb 
leaves were grown in radioactive carbon dioxide. The cells 

oilion 
d the leaves vere not actively dividing. So long as they were ex- 

to light, these leayes continued to build up plant sugars from 
dioxide and other nutrients. This process of photospthesis 

ued at a normal level even when the leaves mere exposed to 
~ ~ ~ ~ t i v i t y  400 times the intensity of that which had caused definite 

age in root tips. 

- -qFrd&7 u p  ~2atu4~ify. When K 42, a radioactive form of potassium, 
fed to seedlings, investigators working a t  Oklahoma Agricultural 
3lfecfianical College under an AEC contract noted that the wall:; 

@f&2;in and bark cells were converted to a cork-like tissue. These and 
observations confirmed that the weak internal radiations hasten 

~ ~ ~ ~ i ~ i t ~  in developing plant cells, with the result that both the rapid 
&&ion of cells and the further sensitivity of cells to radiation de- 
&me. The experimenters found -also that radiation-exposed cells at  
@aftah stages of duplicating themselves, unlike normal cells a t  
:he stages, tended to clump up and stick together. 

In addition to such experiments with plants, AEC-financed studies 
proceed on the effects of radiation on aging and longevity in animals. 
This area of radiation biology needs thorough exploration in an age 
4 hen atomic energy promises to come into more varied and extensive 
2%. 

since the welfare of plants depends in considerable degree on the 
v 

% etirity of bacteria and other micro-organisms in the soil, USDA 
3 ientists in cooperation -4th the Iowa Agricultural Experiment Sta- 

1 tion set out to  determine whether radioactive phosphorus used in 
3 -I 

r-,-it 3 ir:J 
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researcll on the e6cieiq- of fertilizers x-ould aff'ect tllese Il, i l lL,LL 

things. This project --as carried out --ithout direct AEC assistal,,,6 
but in cooperation with the ZSDA.s radiation project, whicl1 lJat. 
tially financed bJ7 AEC. 

S t  tlle highest level of raclioactivitF used in the tests. the radioacti,( 
p11ospIlorus did not influence the amount of carbon dioxide w11iclI ~~ 

set free b r  the developing micro-organisms in n silt loam 1 ~ ~ m ~ ~ l l ~  lo,, 
in phosphates. After 21 dais of incubating, the most highly r' c' d. I f , ,  

ammonia and 4 percent less in tlie forin of nitrates-a hariiiful effe,,t 
so far  as plant life is concerned. Presumably the radioactivity harole,] 
ttle soil micro-organisrs which fix nitrogen (see page 10s). 
amount of radioactivity causing this effect, hoIlTever, was cOnsiderabl, 
above the concentration used normally in fertilizer research. 

2. 

active soil samples showed 67 percent less nitrogen in the f Ornl (Jf 

HASDIJSG ATOXIC EXERGP WASTES 

Various processes of the atomic energy industry create radioactire 
materials that could damage vegetable and animal life. This is par: 
ticularly true of the 60-odd radioacthe elements created in the &sifiD, 
or splitting, of uranium atoms, one of the iadustrfs basic proces% -\ 

As a step in controlling these potentially hazardous materials, s e r e d  
AEC-sponsored groups study the effects of fission products and other 
radioactive materials on plant life.*' 

Research on the uptake of radioactive materials by plants is mB- 
ducted at  tlie Hanford Works, a t  Oak Ridge, and a t  the Atomic Energ  
Project of the Unii-ersitj of California a t  LOS Angeles-also under 
AEC research contracts with the University of California at Berkely. 
the University of Arizona! and Michigan State College. An investti- 
giltor a t  the Uiiirersity of Texas is experimenting with the use of a l p  
for the safe disposal of radioactive wastes. A group at North Caro- 
lina State College makes studies of mineral movements in soil that 

contribute to the  safe management of fission products and radioactire 
isotopes. 

Radioactive fission products are created in the operation of nuclear 
reactors and in the explosion of nuclear veapons. Thorough control. 
me used to prevent the escape of any significant amount of rttih- 
active material a t  the plutonium plants, and bomb tests are held 
remote places where the effects of fission products will be at a m k -  

_-  - -,. I A A 6 V  c ,  ' 
Methods bF which the atomic energy industrr holds its releases of radioactive matenai, 

within safe limits are described i n  the AEC Eighth Semiannual Repoft t o  Congress, Jc'' 
1950, Superintendent of Documents, Washington 25, D. C., 55 cents. 
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T@ P repare against contingencies, however, AEC sponsors 
3;tudies on the soil nmx-enlents of fission products and their 

Fission products present 1 cJL ’ r  llGtrial waste problem everyxhere that nuclear reactors are 

dnnin, e in the d a p  of the Xanhattan Engineer District, original 
of the atomic energy program, and continuing under AEC, 

S I  ~~~~~~ at the University of California, tested the uptake by plants 
mdiosrti~-e strontium, yttrium, cesium. columbium, ruthenium, 

ef idjgriu*lq mlcium, barium: lanthanum, cerium, and plutonium. To- 
* f these P roblems are being investigated by the Hanford Biology 

Tennessee Valley Authoritp, and several universities. s* @@rat 0r;V~ 
&&e minerals were taken up by plants even Then they were 
nt only in trace amounts, bIit only strontium is carried upward It- 

roots to leaves in any significant quantity. Thus, 1.6 percent 3@ 
e.  initial dose of strontium applied to the soil appeared in leaves 
L. * I  brlej- and peas, xdereas only 0.00045 percent of a dose of plutonium 
b* translocated to the leaves. 

-:;Js* 
, , ~ ~ ~  of .$’ f 

j 1 rrli 

illll 6 

on plant and niiiieral life. 

,Fi t d  

;wefjun2. Several evidences indicate that strontium is potentially 
~ 

As fa r  as 
Jfl& ore concerned, strontium is similar to calcium, an essential 

F element, and plants will draw the one out of the soil as readily 
~ the other. Furthermore, the radioactivity in radiostrontium has 
sblf life of about 25 years. Tests by the Hanford botany group 
hoKed that red kidney bean plants took up  strontium in proportion 
g i ~  comentration in a nutrient solution over a. broad range of 0.0001 

parts per million. The plants built up strontium in their 
until they assayed 5 to IO times as high a concentration as 

=present in the nutrient. I f  animals shouJd eat plants containing 
quantities of radioactive strontium,’ the material mould lodge 
ir bones and injure their blood-forming organs. It would ap- 

;ar in COIT~S milk and, from this source and from leafy vegetables 
a h  as spinach? could be taken in directly by human beings. 
All aspects of the biological utilization of radioactive strontium 

r:d other fission products are studied in the AEC research program, 
5~x1 their original production to their absorption by plants and 
ahation by aniiiials to their final effects on animals. Such research 
@l enable scientists to determine what levels of radioactive strontium 

mIe plants readily take up strontium from soil, tests a t  the 
Lzrersity of California indicated that applying abnormally high 
qnCentrations of calcium to the soil would inhibit this action. The 
l~lo of strontiuin to calcium talien up is deterniiiled by tlieir 

most biologically hazardous of the fission products. 

y 

safely be released. 
r .  

_ _  9Wiw concentrations in the soil. 
/ I  ‘ i cJ:,\ > 
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There is reason to believe that strontium carried in dusts 
~ ~ o u l d  be absorbed by leaves. An investigator at! BIichiga,, s t .  * -  

College is testing this presumption for AEC. The Unij7epsitp bi;. 

Califor-lia a t  IAos Angeles has found that strontium appear 
parts of crop plants tested. UCLA and the Vnirersity of A . 
are currently measuring strontium uptake bJ- various edible 

Pttrium. Lesser amounts of radioactive :-ttrium occur in asgociatic,ig 
with radioactive strontium, and are taken XlP by plants ~~ ;1 

proportionate scale. 

Cesium. 
than the strontium-yttrium complex. UCLA is studying the uptab 
of all three minerals by barley, beam-, carrots, lettuce, and radishb 
Plants took up large quantities of strontiuni from each of several 
soils tested, and smaller amounts of cesium. 

Hanford data on the uptake of cesium by red kidney bean plant, 
indicated that it was directly proportional over a wide range to 
concentration of this mineral in a slightly acid solution. 
built up the percentage of cesium in their leaves to two or three tihe 
the concentration in the nutrient medium. While plants will take 
up strontium indiscriminately in place of calcium: this is not true 
of cesium. 

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

S in ai: 

Radioactive cesium presents similar but lesser probl 

The 

lodine. Hanford botanists expose plants to radioactive iodine Tapow 
in the laboratory and study the absorption through leaves. Thm 
also make routine tests for radioiodine and other fission products in 
vegetation near the Hanford T.T’orks. The escape of these materih 
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. 

Xeactor G’oaling Water 

Small amounts of radioactire materials are produced from m i n d  
in Columbia River water as it passes through cooling ducts in tfte 
Hanford reactors. After standing in catchment basins to allow the 
shorter-lived materials to lose their radioactivity, the water flows 
back into the river with minute amounts of radioactive sodium and 
manganese, still smaller amounts of radioactire phosphorus, and bare 
traces of radioactire iron and calcium. 
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1 eck on the safety of Hanford's operations, botallists each 
I test more than 500 samples of vegetationt soil. and niud. 

the simple aquatic plants called algae haTe the ability to  build 
7h0SP~10r~~s concentratiolis to 500,000 t inies the level present in 

dp anding water, no bmnfu l  effect of the Hanford operations surra 
. - been fo1md in Colunlbia River algae-or in plankton and fish. 
- .tnforc~ has operated a small experinlent station in n-hiclr a variety 

fruit- * n l~d regetables were irrigated n-ith water drawn from tl;e 
"ilu,~in belov the reactor cooling outlets. The ainouit of radio- 
<a 

~ ice appearillg in the soils and crops has been insignificant 
SJ 

b3-t 

&llt 

$io& 

3 3 3  C'l 

3% 

Tile AEC is also supportiiig a project of the Tennessee Valley 
\utbority for the study of the plant and animal ecology of the White 
& L&e Ratershed, a small area adjacent to the Oak Ridge National 
Laboratory, where the lake receives some radioactive wastes. By 
~ ~ ~ ~ ~ ~ d i ~ ~ I . a ~ ~ 1 i c  and analytical means, the botanist working with 
~ project is making a study of the uptake and degree of con- 
eDtp;ltion of fission product elements, especially strontium, in the 
$oreline plants. This program is a part  of the general st,ud_v of t.ho 
Jfe nxmagenient of wastes around Oak Ridge. 

Algae have a marked capacity to take up certain minerals froir 
he vater in which they live and grow. Means might be developec) 
vhp&y algae would be used to extract radioactive material from 
3qiquid Tastes of atomic energy centers and isotope users. An in. 

@tor under AEC contract a t  the University of Texas is esplor. 
his possibility. 

Fork to  date has concentrated on determining what particulai 
yecies of algae are best adapted to growth in large quantities, car 

tolerate a radioactive environment, and can most easily be har  
rested and stored after they have done their job. Most work ha: 
+en done with ChZoreZZa pyrenoidosa, a conniiio11 single-cell algae 
Tile experiments hare demonstrated that this species requires man 
snese and iron to maintain normal growth, but it apparently doe 
3~ need boron, copper, cobalt, and molybdenum-other element 
&at higher plants require in trace amounts. 

Kork is getting under way a t  Texas to determine the ability of alga 
atake up and store strontium, yttrium, and cesium, and the heayie 
z-rnerals such as uranium and plutonium. 



Movement of iUitberals in Soil 

AEC sponsors research to clarify the w-ra5-s in which fis?' slon Pro&&*, 
and ot-ler lllinerals mol-e through soils and illto 1)lalltS. 
jects of stud? here are ions, electrically cfiarged atonis, alld 

COh,. 
binations of atoms into m-liich chemical molecules break down unriG, 
conditioiis encountered in solutions, in soils, and in plant tissues+ 

Most mineral elements in their ionized state carry positive 
e&. I n  the soil, they adhere to particles of clay carrying negative charg% 

A mineral ion travels through the soil by being transferred froln one 

particle gives back a hydrogen ion to the preceding particle. pg,, 
roots, too, produce hydrogen ions. When a mineral ion reaches 
clay particle in direct contact with a root, the root takes in the mineral 
and surrenders hydrogen in exchange for it. 

Soil tests. To hold down the heavy expense of providing tanks for 
a11 radioactive wastes, Hanford Works runs materials containing low 
radioactivity into the soil in such a way that they do not reacll the 
supply of ground water. Continuing tests have sliown that the soil 
a t  this location is remarkably efficient in binding fission products 
that the17 travel only siiiall distances through the ground. Studie, 
of soil and underground water coiiditions played a large part in 
selecting the Idaho site for AEC's Reactor Testing Station. ,Suit 
inonitoring is performed at all major atomic energy centers. 

1% 

The wj. 

clay particle to another through an exchalige reaction in whi ch eaC& 

JCfudies of isotope movements in soiZs. To supplement the w01-k at 
AEC inaiiufacturing and research centers, a group a t  Sort11 Carolina 
State College is exploring ion nioveinents in clay containing soil 
minerals and tracer amounts of radioisotopes. They found that @los- 
phorus movement speeded up when the water and phosphorus conteilt 
of the soil were raised. 
A relatiTTe1;). high content of hydrated iron and aluminum--a condi- 

tion encountered in niany soils-markedly slowed doim phosphorus 
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- 
nient was veq- slight. This inhibiting effect was apparently connected 
with the fact that minerals such as iron and aluminum form insoluble 
complexes with phosphorus. 

I n  contrast with the behavior of phosphorus, calcium niored nloP 
rapidly when the miter content of the soil was reduced. The reason 
remains to be determined. 
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BIOCHE~~ICAL EFFECTS OF RADIATION 

T~ for retarded growth and other physicu changes that 
 ion and radioactive materials cause, scientists look for under- 
~ if& ,-, chemical challges in the plant's tissues. The basic chemical 
z of radiation is that it disrupts complex molecules within living 

blockillg or distorting their functions, altering their chemical 
Lamposition, and sometimes killing the cells.12 Experiments are con- 
,!ucted a t  AEC laboratories to gain clearer understanding of impor- 
[Ant biochemical alterations in irradiated plants. 

since radiations inhibit plant growth, biochemists a t  Argonne made 
wial studies of the plant hormones called auxins, which control 
e .Klath throughout the plant. Auxins are complex organic com- 
pounds, produced naturally in the apex buds of plants-that is, in a 
~ ~ t e ~ ~ a t i ~  region which experiments have shown to be especially 
mitire to radiation. The auxins amount to perhaps only one-mil- 
Zanth of the total mass of the plant, but have a profound effect on its 
development . 

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

"hdiation splits electrica11-j- neutral molecules into postitire and negative fragments 
'did ions, which then combine anew into neutral materials. In living cells, these recombi- 
u h s  do not produce the same materials that existed before the splitting. A protein 
a'iretIle containing 8.000 op more atoms of a half-dozen elements linked together in a certain 

The specialized 
**On Of the original niolecule is disturbed or destroyed, and sonietimes the chemically 
%bled contents poison the whole cell. 

I mf, for example, become something very different after ionization. 

980705--52-~ 



- 1116  

experimenters tlieref ore adopted a working liypotlresis that the svsIel,, 
of enzynles that enables the plant to prodlice aLlsi1~s-not the 
tllemselves-must be particularly sensitire to radiation. 
In further tests, they found that plants e ~ l l o s d  to m a l l  amounp 

of radiation recovered in a few days to  normal auxin levels and tilal 
the i m e d i a t e  inhibition of growth that normally ~ o u l d  ha.ve resultd 
could be checked and reversed by applying sp the t ic  auxins to 
growing tip. There n-as no recovery of auxin leyel after hen,+ 
exposures? anit applications of synthetic auxin failed to prevent 
stoppage of growth. This was further evidence that the injury FB 
lllore deeplr seated than direct destruction of the auxins. 

A 2mim m2d s t?wc t u /,ai! change. 0 tlier experiments d eniollstratp(j 
that damage to  the auxin qsteni caused other structural changes in 
plants beside inhibiting growth. Growing tips of cocklebur 
were exposed to sniall doses of X-raFs while the rest of the plants ITen 

shielded in lead. After this treatment, tlie terminal bud stopped 
F wrowing, and lower buds on tlie plant developed. Auxin spreah 
out from the terminal bud of a growing plant and liornlall~ sup- 
presses growth of all other buds, but when this top bud is cut off QT 
injured, the doritlant buds begin to grow. This applies equally tu 

pllvsical v damage and radiation injury. When auxin was applied til 

tlie gro\ying tip immediately after irradiation, the terminal bud CXBE- 

tiiiued growing and other buds remained dormant. 

LocnZizirig ihe dczm C I ~ P .  Finally, the fact that clamage was locnlizd 
in the grov-ing tips T T ~ S  confirmed by observing the difference of 
lwhavior between tlie terminal bud and adjacent plant tissue. Plant 
r crron-th takes place not only in the meristematic tip. v-liere cells  IT 

ixpidly dividing. but also just belov the tip, where cells aln& 
produced become longer. Growth in this area of cellular elongatiaB 
ia in direct proportion to the amount of auxin sent down from the 
terinin a1 bud. Despite the c,loseness of this iiiterrelationshi~. d i r e  
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of the effects of radiation on v:wious bioclielnicd processes srudies 
-f plAlltS :Lye uiider way. So far: none has been foiind which is so 

-itjJve as the rneclianisnl by irhich auxin is syiithesized. Many kej* 
gll? 

+ logicsl processes are little affected even by comparatively high 
$ t ~ S l O  P qllres to radiation. This is apparently true, for example, of 
,*hp@* !,lrotos:T&esis, the \-it a1 process by which green material in leaves 
s k s  in en%- q from light, builds carbon dioxide, water, and nutrieiits 

jsto P 

tf 

]ant tissue, and releases free oxygen into the air. 

RADIATIOX ASD PLAXT GENETICS 

F J - ~  broadell their understttidiiig of radiation, scieiitists stuuy not 
ttnir its growth effects on plants but also its genetic effects. Each 
i n n ,  *- 0 cell contains thousands of specialized chemical units called 
gmtcs. strung together into a smaller number of rod-like bodies called 
&Oll1osanzes. This genetic apparatus serves two purposes : 

It determines the physical inheritance of off spring. This is true 
nhether the off spring are whole plants or animals resulting from 
sexual reproduction, or new body cells within existing organisms. 
Each inchidual gene determines a particular cliaracteristic of the 
species. 

it! It acts as a basic regulator of processes iiivolred in life: growth, 
a~ld  health of each lix-ing thing. There is evidence, for example, 
that  the genes control enzyme activity? which in turn regulates 
life processes. * 

Each of the multitude of genes normally reproduces faithfully from 
generation to generation except about one time in a million or less 
dw~i  a c1iemic:il or phTsical chaiige occurs which results in a changed 
:r;dividual or mutation. High-enera radiation can step up this 

of genetic mutation to I O ?  or 100 or more, in a ndlion. It does 
this by disturbing one or more genes? or bj- breaking chromosomes, or 
b producing foreign cliemical products from other coinponents of 

1 
cell that, act  :is gene poisons. 



Using radiation, the geneticist can induce in a short period a varit.ti 
of niutations that might appear norl11all;v 0111:- in the tOmSe of cf2r; 

from mutations, radiation-induced changes also h a w  practical Gi.' 1 

5 a gel 
icro5cop 

11 
turies. For genetic studies, such increase in the I-arietY of die erei,: 
strains is an end in itself. Since valuable plallts sonletinles ye5ui: 

,4 good example is hybrid corn now faniiliar t o  all. There is a gfJc>ti 
chance that a greater diversity of genes responsible for the hvlrid 
yigor may be induced bF radiation, thus giT-ing the plant bGedPt. - t  

many more genes to work vith. Such an erentuality might, Qtake 
it unnecessary to comb various parts of the vorld for specific gcrie5 
of disease resistance or drought resistance. A good example of thit 
t g e  of search is the Hope Wheat which got its disease msistanc,F, 
from Yarosfav Immer, a variety of Russian wheat. Radiation 
ultimatelr proyide a useful shortcut for these protracted searclI& 

r []I: ._I esper11 

Scope of the Work 

AEC conducts genetics research with various kinds of Organimt 
at Argonne, Brookhaven, and Oak Ridge, and contributes to the 
support of 35 genetics projects in universities. In  the sub-field of 

plant genetics, AEC sponsors studies with molds and other fuw 
such genetically interesting plants as trillium and spiderwort, and 
among crop plants, corn and peanuts. This work is designed prj- 
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 deyelop. 
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 genetie 
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 tissue; 
of many plants, animals, and micro-organisms are exposed in re- 
search to X-rays, neutrons, and other radiation. 

?I y t, r id Corn Expe ~inx e n  t s  

In a fundamental study of radiation genetics, Brookliaren Sa- 
tional Laboratory is growing genetic stocks of corn in various rub- 
tion intensities in its gamma ray field (see p. %). Exact calculation- 
of exposures were made during the %week period when male ses cell- 
in the pollen grains were maturing-that is, when radiation vas libl! 
to  have the greatest genetic effects. 
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;Jfut&ons increased approximately in direct proportion to aniounts 
of radiation between 5 and about 55 roentgen a day. From 55 roent- 
,,pn upward, 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 
flacl pyramiding effects-that a given aniount of ionization a t  the 
hl, 'nher dosages caused a larger amount of genetic change. 

8 

f I  Sot all the genes responded equally to the radiation. The T 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 
laxer. This indicated that radiation may affect some particular 
c nenes 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. 

vk of sanzple. Some 300,000 kernels of corn were studied in the 1950 
Bwkhaven genetics work. Large numbers are required to yield 
mgh mutations to have statistical significance without excessive 
argins of error. For  example, only about 1.5 percent of kernels 
miring 100 roentgens a dag-a heavy exposure-showed mutations 
T- the r gene. 

p~actical objecfive. In  addition to producing fundamental knowl- 
w&e about the effects of radiation, the Brookhaven investigators hoped - G 9  

peed the ineorporation into hybrid corn of a genetic mutation 
results in a hybrid shorter idant with a higher proportion of 

f 
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Other* p?ant species. Apart from its pr inc ip l  n-ork n3.h corn, B ~ ~ , ~ .  
haven grew tobacco and other plants in its radiation field alld ant 
t,he harvested seed to cooperating scientists for studies of genetic 
effects. They have also tried to gron- millet a i d  cotton for plant 
breeders in the South, lout these crops were not adaptable to  northern 
conditions. 

A large-scale stud3 of mutations in irradiated peaiiuts is uilder 
way at Xorth Carolina State College with financial assistance frm 
,4EC. I n  adclitioii to its fundamental significance, this project 
&signed t o  deteriiiiiie whether radiation can produce a new stmifj 
~ h i c h  will resist leaf spot disease that causes substantial losses io 
peanut crops. 

Filast year's s.esv7t.s. In 1940, seeds from a pure stmin of peanut3 
were exposed to 10,000 to 15,500 roentgen of X-rays in the Bio lq  
Laboratory at Oak Ridge. The original planting of these seeds i r t  

S orth Carolilia produced GO,O(K) seedlings, many of which s h o ~ - d  
direct radiation in j Liry uiid abnormrilities. Allany plants siiowd 
partia wriations from type, and three seedliiigs--all of tlieiii stwilt- 
lwre n 1 the ~i iarks  of mother recognized variety of peanut. 

The original s v d  WIS a gbITirgiiiia" type that produces its l tr ;~=- 
i n  iiii upriglit buncli. but the irradiated seeds produced some p r o ~ t ~ t r  
Yirgiiiias, solile upriglit *bTalencias." and a number of forlns ww 
heen before. Oiie T7alencia-type plant bore H single pod; all the ~d 
of this type were sterile. 

o n e  c1ear1)- c1efinecl class hac1 tliick and sliort steiiis : alwtller l t ~ d  
slender stenls : i n d  short Iea~es.  In mi ~>cc~~io1li\ l  pIa11t. solll~ 5 t ~ -  
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orergro~~-ii and ot lie15 lt-ere stunted. 
ioll-i~lduced conciitioiis  is s t u ~ ~ t e d  development of roots. $=&=e 

One of the most frequent 

$&&at 
[7714j ypar. A secoiicl plantiiig, in 1930. included seed froin all in- 
,tilig miitants observed iii 1949. together with a representative 

le of the entire 1949 seed crop. The 1950 work proctuced a lialf- 

~ l l i o a  seedlillgs P;hidi were searched for blight-resistant niutants. 
Occurrence of this iiiutation,“ said the director of the research 

It xorth Carolina, “while possible. may be estreine1)- rare. Thus 
ferJ. in the large area planted must be closely observed se-\-eid 

$DIP 

during the year.” 

year. IH 7951, mutttiits isolated a s  iiictivicli~al plaiits in I%O 
’ e tested by planting their seed in rows in a twentF-fire awe field. ser 
~,cumulatjoli of data from this large-scale project is currently being 
An,pletd: and anal:-sis and publication of the results will require 

Drawing scientific judgments from such a 
involves statistical analysis of many thousands of individual 

m d e  the KoYth Carolirta project will yield additional knowledge 
radiation and genetics, it may or iiiay not achieve the iiiiiiiediate 

prd&cal goal. It is not certain, for example, that peanuts are ill- 

2rentIy capable of resisting leaf spot. Radiation can accelerate the 
,flllrrence of mutants but it cannot produce traits for which there is 
not already a genetic potential in the species. 

or more. 

gutations in Fumgi 

Ohio Agricultural Experiment Station, under contract with AEC, 
mftured a parasitic leaf blight fungus in a nutrient containing radio- 
gctive phosphorus, removed the spores, and used them to infect corn 
phnts. The parasite multiplied a t  about the normal rate ; apparently 
.$e radiation had not succeeded in introducing any trait into the  
m e s  of the fungus that would diminish its virulence. 

mien corn plants-instead of the fungus-were grown in a radio- 
:?tire nutrient, those subjected to the highest concentrations of radio- 
Xctiyity became the most heavily infested with corn smut. It ap- 
pared that the smut was inore resistant than the corn plants to 
ndiation. Spores f r m i  fungi grown on these com plants, however, 
doTed a marked decline in ability to germinate, and coiitiiiued 

ies are uiiiler w iy  to see whether this is a ineaiis of cleveloping 
-resistant plants. 



Bikini Corn 

Several generations of corn have been grown by California Institute 
of Technology and Cornel1 University from seed exposed to neutmm 
and gamma rays in the Bikini atomic bomb tests of 1946. A ch& 
lot of seed was given a heavy dose of X-rap. Genetic disturbances 
were noticeable in the first crop of plants from both the X-rajd 
and bomb-exposed seed. Some seed failed to sprout. Most of the 
seed produced living plants but many of them Fere stunted and 
had Fellow-streaked leaves caused by lack of chlorophyll, the green 
substance that enables plants to carry on photosynthesis. 

Slicroscopic examinations of seed produced by these plants disclosed 
n high frequency of broken chromosomes. Genetic damage vas en- 
dent in both the X-rayed and bomb-exposed stock, but chromosome 
breaks at  the particular spot where the gene controlling the derelop- 
nieiit of chlorophyll is located were nearly twice as frequelit in the 
bombed stock. 

T h e n  a second generation of 12,000 plants was grown from the 
Bikini stock, hovever? only three plants had the pellox stripes. TIE 
chlorophyll deficiency plants, conimon in the first generation, wIQ 

not able to reproduce. Thus, the irradiated stock had largely elk-  
iiiated the damaged genes br  selectire breeding. For  the most Part- 
the damaged plants had either failed to  produce fertile seed or to 
b WOW a t  all. 
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~ i d g e  :mct Brovkharen National Laboratories and niany uni- 
a plant x i th  large ,Eiries are studying the spiderwort Tradescaridtia. 

~i;roD~osollle~ G that make it a favored subject for studies of chromosome 

to l-arious concentrations of oxygen and then irradiated. The 
chromosome damage T ~ S  proportional to the oxygen 

' DiS fillding confirmed similar results obtained from experiments 
Bth Illice. It suggests, first, that the gene-cbroniosonie system in 

. is especially sensitive to radiation, and, second, that the 
jir&J 

hence of oxyvgen somehow f ayors ionization, which results in chein- 
pre- id changes within the cell. 

dflie tics of bacte7-ia. AEC-sponsored work in the genetics of bac- 
geria is under way in several laboratories such as Brookhaven and Oak 

Sational Laboratories, Amherst College, Cornell University, 
Cdifornia Institute of Technology, and the Unirersitv of Wisconsin. 

;;9nafics in Zife chemistry. Studies are being made a t  California 
I ~ t i t u t e  of Techilology on the tropical bread mold, n'eurospora, which 
Rproduces rapidly and otherwise lends itself to genetic study. One 
@gn  for studying this mold is that it yields rich information on the 
;nleraction between genes and enzymes. I n  the past few years a work- 
;Eh~pothesis .i has been used that the genes in living cells control the 
aan-nes which in turn regulate all processes necessary to the develop- 
sent and welfare of the organism. I n  this light, the growth-inhibit- 
%effects of radiation traced in the earlier discussions here may be 
rmibuted in substantial measure to underlying genetic disturbances. 

ff& 

p y t r a 2 e .  
t@ied 

+@?nt. 

L In one series of experiments, spiderwort tissue was sub- 

h,Llnt of 

Plant Research With Isotopes 
ffhile the changes that radiation causes in living matter are of 

,reat scientific interest, atomic energy plays another more important 
rde  in biological research. In this role, atomic energy is used not to 
w e  clianges but to probe into the nature of more or less normally 
5nctioning life processes. The tools for this probing are isotopes or 
"gged atoms," which are a major AEC product. 

.Several isotopes of an element, rarying from each other in atomic 1 sight but not in chemical properties, may exist in nature or can be 
Produced in a nuclear reactor. Many isotopes are radioactive but some 
zRnot, varying onlr by tt difference in weight. For instance, of the 
?jement hydrogen there are three isotopes-hydrogen 1, which corn- 
fws nearly a11 the hydrogen found in nature ; hydrogen 2, deuterium ; 

c c  

E 



since the microscope. 
The existence of isotopes was know1 and they had been isolated in 

rninute amounts years before the AEC existed. Radioisotopes he- 
came available in quantity and some iiew ones produced with tfie 
building of an atomic energg industry Tit11 its nuclear reactors and 
electroinagnetic isotope separators. General distribution of radio- 
isotopes wr'ls inaugurated by the Blanliat tan Engineer District in 
-4upst 1946 and has steadily increased under AEC. Lorn prices 
and extensive arid rapidly expanding use of radioisotopes in resenrcli 
is a development of the last 5 years. 

More than 700 research institutions in the United States, a id  2 3  
in 31 other countries. itre using AEC radioisotopes. Since A h p s t  
194G3 iiiore than 72.000 lots hare been shipped in the T_s. S., of ~chicb 
!It?: shipments went for research in plant life by 81 institutions in 41 
states, Hawaii: and Pnert o Rico. Virtually all the 49 plaiit-life 
studies performed under ,4EC research contracts depend on isotopes 
for their accomplishment. ' 

In 1946, w 
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Id been isolated ill  

Radioisotopes Le- 
Broduced with t h  
clear reactors an{l 
7ibution of radio- 
rineer District i 11 

.EC. Low prices 
otopes in research 

= p c  s6- 
EFFICIEST I-SE OF FERTILIZERS 

c,.il fertilizers that depended on radioactivity for their action 
~ ] t l I O L b  ,5;ele~s (see page b2) . radioactire tracei's are showing 1 1 0 ~  

,rnriol,al fertilizers can be u3ed more efiicientlj- and economically. 
. ,an farmers slwnci i s 0  niillion dollars a year for  commercial L 4 1  

Isotopes research already has found n - a p  to get greater \[IlPT1C 
kfrtilizel*s. 

_. G~ crop yields from this nioney. It has been suggested by a 
q 7 ~ @ ~  . nriculturnl scientist that research ~ i t h  radioactive phos- &diilg d r  

has yielded more new knowledge of phospliate fertilizers in 
i,l*orus 

~ qt four years than had been gained in nmnT years of other studies. 
;be b- 17atil recent yews, the effects of fertilizers could be cleterzuined 

hv comp:irative measurements of grovth? bulk, and yield of 
krtiljzecl crops. T W h  isotopes, it becaiue possible for the first time 
;a g lesrl ' other highly meaningful dat:1--whether, for exaiiiple? the 
i~~,osphorus content in mature plants actually caiiie froin fertilizer 
,rT draKI1 from phosphates natLl1dy present in the soil. Isotopes 
,fliible scieiltists to trace nutrients through soil, into roots, and thence 
ihrC)"? nh plants, to measure the extent and speed of their morement; 
!,,jetermine at  what stage in its groTYing cycle the plant needs fer-  
!i/izer most; to know where a i d  how fertilizer should be placed to 
41-e the plallts the maximuni benefit; to establish what kinds of fer- 
rqbers I *  w ~ r k  best in the country's varied soils; and to  a11slTer otller 
,,l;lcticd questions about the tecliniques of fertilizer use. 

*@sc*d 

K& ~ 

1916, when radioisotopes first became available in quantity, the 
Asiculture Departnient's Bureau of Plant Industry, Soils, and Agri- 
,-&ai Engineering, the country's center of fertilizer research, began 
n orking with phosphate fertilizer in which tracer amounts of radio- 
p!q)horus were mixed. I n  1947 and 1948 the work was extended 
: I )  include investigations a t  four cooperating State agricultural es- 
primental stations. These limited tests showed the value of radio- 
:.-rtopes in fertilizer research. They also revealed a strong need for 
mre fundaniental work to evaluate the uses of radioisotopes in agri- 
zi1tui-d research, and for improved methods and facilities to prepare 

rope-tagged fertilizers of standard strength, inis, and quality. 
In January 1949, S E C  entered into a contract with the Department 

d -1griculture to support research and development necessary fur 
the safe and extensiT-e use of radioisotopes in agricultural science. 
This is a cooperative agreement under which ,4EC supports basic 
kbses of the program, including facilities for  producing different 
%ged fertilizers. USDA cooperates Kith State agricultural ex- 
Wimental stations in conducting actual field experiments. Cnder 
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otherwise have been possible. 
I n  1950, test lots of isotope-tagged phosphate materials for researrl, 

on soils, fertilizers, and plant nutrition were shipped from Beltsv& 
to 22 State experiment stations for 67 different studies. I n  the lysl 
t aroving season, 29 experiment stations conducted 114 such studis. 
(See Appendix 12 for list.) The 1951 tests covered the ahole rangp 
of commercial phosphate fertilizers-normal phosphates, concentrated 
and ammoniated superphosphates, and various combinations of tal. 
cium and phosphates. 

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

Corn. Corn plants take LIP phosphorus from the applied phosphatr 
fertilizer during their first stages of growth. As the plants gm 
older, the roots reach deeper and dram most of their phosphorus from 
deposits already in the soil. In normal crop rotation. it map pmve 
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 uptgke. 
Placing the fertilizer a t  seed depth in bands on either side of the 
seed row gave the best results. 
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P32 - STUDY ROLE OF PHOSPHATE 'FERTILIZER 

PROPORT ION 

:XPERIMENTAL RESULTS SHOW PHOSPHORUS FIXATION BY 
:ji iv & UPTAKE BY PLANT & EFFICIENCY OF FERTILIZING METHOM 

Utilization of radioactive phosphorus 32 in fertilizer research. 

hrtheast. Kew England farmers apply 3.5 times as much phos- 
$orus to their truck crops as harvested crops take out, leaving a 
&Id-up in phosphorus fertility. Experiments with radiation-tagged 
htilizers in the region's State experiment stations showed that the 
xiid-up is pnrticularlj- large in fields producing truck crops and pota- 
NS. Similar experiments were run by broadcasting radioactive 
.'!perphosphate on the surface of pastures. It was found that the 
%Ephate fert2ilizer vxs adequately taken up through the leaves and 
W. Tlius, the old pastures in this area can be rejuvenated by broad- 
zqbg phosphate without plowing them up. As a result, the North- 
am Soil Research Committee recomniended that if limited bx 

f 
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CC. Esperiiiiellts in t h y  South radioactive fcrtili 
have c~eyelopec~ pyocecIui*es for stuclj-ing the distrihtion of 
tIie soil Kitliout digging 1111 t h e  plant. For cotton, coni, 

1t.ativli as to the best place to apply phosphate fertilizers. The xorti, 
Carolilia State Experiment Station foulid that cOtto72. began usb,E 
phospllorus out  of a bald 3 inches from the seed row 15 days ahftti_r 
planting, fro111 a 9-inch band at  GO clays, and from an 18-indl band ai 
75 days. Corn also &-em- from a 3-inch band after 15 days but rpleti,,i 
tlie more distant bands inucli earlier than cotton because of its morE 

extensive lateral roots. 
Air experiiiienter a t  Sui-th Caroliiia State College demonstrated 

that phosphate applied to the surface of bare groulid does not penne 
trate deeply eiiough to be x-orth iiiucli during the current sasooy 
especially t u  a crop with a short growing season like tobacco. T ~ -  
bacco, uiilike pasture grasses previously cit eil, caiiiiot use phoglnte 
fertilizers put on the surface during the growing season. As a result. 
the fertilizer industry eliminated tlie phosphorus content from tilt. 
iii tl.o~eii-potassium-phosphor~is mixture p e ~ i o u s l y  used for top 
dressing tlie soil. This sayed Sortli Carolina farmers an estinlate, 
@OO tons of superpliospliate a Fear and saved the X’atioii ai1 equal 
amount of sulfur. a critical coniimodity used in manufacturing 
superphosphate. 

peanut, arid grape plants t h e  studies are giring inlportallt illfcjF- - ’* 

ilf ich igan. I n  well-drained Brookston clay loam manured and planted 
to outs, tlie Michigan station tested growing plants by radioactire 
assay and f ouiid that ainiiioiiiuin phosphate and amnioiiiated super- 
phosphate were the best phosphorus curriers. Kext came ordiiiav 
siii’eri’hos3>liate and dicalciuiii phosphate, aiid finally calcium ineta- 
pliospliat e and alplia t ricalciuni phospliat e. 

Ohio. In tests 011 Kooster silt loain, the Ohio Experimeiit Statioii 
c.oi.rip:treci the ability of sul~er~~liospl~ate  and calciuiii metaphosphate 
to pro\-ide pliosphorus t u  r o m  plants when the alciuiii was supplied 
by lime aiici the  nitrogen by manure. Superphosphate supplied inore 
phosp,l~o~*us to ?-ouiig plants but by tlie elid of the seas011 corn fer- 
t ilized with iwtapliospliate caught up. Radioactive analysis of t h  
l)l,znts sho~wcl that intinuring ciid iiot iiiflueiice the plants‘ uptake of 
phosplkort~s, but liliied and m a n u r ~ d  plots averaged t; to  35 bushel. 
aii acre higher than pltlts given only phosphate treatment. 

-j 
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faiI1g s;upr l)eetF-. alfalfa, ~-1le; i t .  barley. x ~ d  p0t:LtoeS. 
.c: Fit11 r:tdioactire fei~ilizers lia\-e found that nonwarer 

forms of l'hoqhate fertilizers such a? dicalcium phosphate 
t,.icalciumpllouphAte were not sat isfactorj- phosphate fer- 

ill ,2]careoi~s soils of this arw.  These experiments hare an 
bearing 011 tlie type of pliospllate fertilizers that are 

. j , , ~ * ~ ~ ~ ~ ~ ) *  
/ " 

: 

iadl 

,pl*j,~~cllfer 

;J,d f 
! 1 izprs 

;I)' lnctcl ill the v-estern C. S. 

,,* water s oluble ljquid phosphoric acid (labeled with radioactive 
llorus) when placed in the irrigation wtter as coinpared to tlie 

actoice of adding dry material siicli as snperpliosphates. t,hosF 

tile results indicate that: both methocls of appl+ig pliospfiate to the 

,lil q d l ~ ~  satisfactory and tlins we haT-e a 1 1 e ~  method of 
;ippJ+b fl phosplia t e fertilizer. 

ghcor18iil. In a test to deteriiiine the most efficient placement of 
fefiiIizel! corn was p1:xnted in JIinini silt loam and superphosphate was 
*!PI *]led illto the soil at, depths of 2, 3.5, and 5 inches, in bands on one 
;(le of some rows and both sides of others. Leaves from the plants 

npre assayed f o r  radioactire phosphorus at  fire different stages of 
c ,,fl,,vth. The Wisconsin Esperiineiit Station found that double banrl- 
inc m s  more efficient than use of the same amount of phospliate in a 
, : l l~k band, particularly when i t  was drilled to the greater deptlls. 

,,,tllSe 

tlf('( , Colo ra~o  inrestigators ha-re also studied the ability of tlie crops to 

i c,,rnlRl l'r 

/ o l ~ ~ ~ .  With supplemental financing by the fertilizer industry, the 
~ ~ ~ i l  station tested four types of phosphatic materials on oats planted 
,,11 four different soils native to the State. Phosphorus uptakes and 
'ilarvests varied among the four fertilizers froin soil to soil, yielding 
mlntx useful in specific localities but showing no over-all superiority 
;n any one of the four materials. 

!diu?ta. Growing tests a t  Purdue Vniversit,y showed that large ap- 
Diications of nitrogen and potassium doubled the uptake of phosphorus 
h~ corn plants. 

f 

lixas. In tei;ts with beans planted in Houston black clay, tlie Texas 
Research Foiindatjon reported that dicalcitm and tricalciuni phos- 
:hates. which 1ia1-e given good results in eastern soils, were "virtually 
*idess'* in tlie naturally alkaline Houston type. 

C.ntricky. I *ot ol)e investigators have been studying the problems of 
rinter killing of alf alf n and leguminous plants. By applying radio- 
%tire fertilizer cluring the winter season the7 have found that there 
h considerable uptake of pliosphate fertilizer during this time. It is 
-P@;ible that winter killing can be substantially i*ecluced by winter 
fprtilizinp. 



Because of the key importance of phosphorus in the xatioll., 
cultural economy and the ready availability of usable raclir,, 
phosphorus. the USDh-dEC project and its cooperating instituti 
concentrated on phosphate fertilizers in the first 2 years of worke 

nitrogen, and potassium. 
ture work i d 1  include other mijor  plant nntrients, such as CalCjUlr~ i 

- 

Tracer research with these elements has been retarded for lack 

cium have lost their radiation so rapidly t>hat theF could not be trapd 

throughout a growing season, but AEC now produces a calcium isot&k 
that maintains half its radioactivity after 152 days. The sllorter- 
lived material has been used for Some time in USDA4 studies of 
calcium movement in soil, and the new isotope was used by K ~ ~ ! ~  
Carolina State College and other institutions in 1951 to sndf 
calcium utilization by tobacco. 

Calcium is also of an immediate value to the crops \Then ca]pjiuar 
phosphate fertilizers are applied, though the phosphorus is gen- 
erally the more limiting mineral for growth. Calcium is especia~~f 
valuable for the acid tobacco soils of the East which have &pleG 
calcium supplies. Theref ore, labeled calcium fertilizers have recently 
been used to determine the value of the calcium in commercial ferti- 
lizers. I n  addition, because of Taste disposal, the AEC is interested 
in the movement of calcium in soils. This is followed when the radio. 
active calcium fertilizers are applied. 

isotope materials. ~ re r ious Iy  available radioactive isotopes of r-ai- 'Jf 

I n  addition to the foregoing fertilizer tests which receive assistanw 
through t21ie USDA-AEC project, AEC has sold isotopes for fertilizer 
research to universities, State experiment stations, scientific founda- 
tions, and an oil company. 

The University of Tennessee Agricultural Experiment Station, 
using the facilities provided by the UT-,4EC agricultural researclt 
program, has employed long-lived radioactive calcium to study the 
behavior, fate, and availabil i t~ of this element in calcium carbonate 
and re-fused Wilson Dam slag when added to soil. Preliminaq 
results with two types of soil suggest that the calcium from ewn 
the more soluble sources may not be' completely exchanged Fith the 
available soil c,zlciuni after a year's time. The crops themsel\.es 
determined to a large extent the rate a t  which calcium in the fer- 
tilizer became arailable for use. It was possible to distinguish be- 
tween tlie amount of natiye soil c,alcium and that of added fertilizer 
calcium which was being removed by the rainwater and tlie crops 

I 
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BIOLOGICAL SCKRCES OF PLAXT KCTRIESTS 

lside frolll minerals applied in chemical fertilizers, plants receive 
* .,tlnlent from organic matter in the soil. ,4EC contributes to aooL, ,tu,jies of such biological fertilizers. The Uiiii-ersitF of Arizona 

c the supp1y of phosphorus from the residues of previous $0 - 
~ 

from algae carried to the soil in irrigation Tater. The 
rrof- I'nirrrsit~ of Wisconsin is applying isotope tracer techniques to  
,,itpoge,n fixation bj- soil bacteria. 

Tllree other university research groups have purchased isotopes 
ironl AEC for  studies of biological plant foods. In  this field of re- 

ch Cornell University has done a great deal tovard an under- sear ding of the efficiency of barnyard manure fertilizers. stfin 

pk8sphorus f m m  Crop Residues 

0ae Arizolla study is designed to determine the conditions under 
&&plants obtain maximum phosphorus contribution from the roots, 
los&mder plants, or other residues of previous crops. The de- P camposition of these residues into forms that new plants can use 

depends on the activity of microbes, which are sensitive to chemical 
conditions in the soil. 

The investigators tagged barley plants with radioactive tracers by 
r VoKing them in p t s  containing radioactive phosphorus. The plants 
wre barvested and separated into their principal parts, such as hay, 
ctraw, 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 
soils 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 cont*rol results obtained by fertilizing with phosphoric acid. 

duapiilB 
*- 

Emdts. Some of the findings mere : 
a) Rye grass obtained maximum phosphorus from the straw of barley 

harvested a t  a stage of medium maturity. It niight have been ex- 
pected that grain or flour, the part of the barley richest in phos- 
phorus, would 1iaL-e 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 
Fils evident1-j- in a form that was not readily released as a plmt 
nutrient. The cause 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 



e )  For  optiiiiuiii actii-ity of the iiiicrolbes that tweak do\yn the resiclup, 
and best deli\-ery of phosphorus to the nest crop: there is a critical 
ratio of carbon and phOSphGl ’US in the soil, X h k h  in turn is 
fluenceci bj- the nitrogen content-all of d i c h  can be regulatPd 
by supplement a1 treatments of the soil. 

This study is c1irectl)- aimed to ;rield fnnctainental knolTledge but it 
has foreseeable ap1dications. It points, for exalnple, tOTard an an- 
swer to the question of how long to let “peen  manure’? crops Era,,. 
before plowing thein under, and w h t  supplemeiits should then be 
added to the soil. 

Algae as a Fertilizer 

i\rizonn inrestigators are also studying the fact  that algae grOx-iBtt e 

0x1 irrigated lalid in that are8 ma)- add as much :LS 6 tolls of organic 
matter to an acre of soil in a year? a i d  that these low-order plants aw 
rich in phosphorus. The problem was to ineasure the a~ai labi l i t~  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 illto 
samples of three Arizona soils, a i d  parallel control samples Rere 
prepared by treating them with .phosphoric acid tagged with radio- 
active phdsphorus. Barley seedlings then were g o x n  for 16 days 
in each soil specimen under mrious controlled concentrations of 
phosphorus, carbon? and nitrogen. The phosphorus content of the 
dead algae appeared to be as available to barle? seedlings as the 
phosphorus f roni water-soluble phosphoric acid. Xeasured b_v weight 
of the harT-ested seedlings, there v a s  no significant difference beheen 
plants fed from the organic and the inorganic phosphorus source. 

Current work on this study is aimed to determine what ratio of 
carbon to  phosphorus in the soil most favors the decoinposition of 
algae into an available plant nutrient aiid how the nitrogen coiiteDt 
of the soil influences p1ants’ consuniption of phospliorus from a l p .  

A. group at the University of Wisconsin is exploring the long 
known but iiii~erfectly understood processes by which certain micrft- 
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. E collrert free gaseous nitrogen into "fiseci': nitrogen. This 
o l ~  .- of llitrogell fixntioii is performed by bacteria dm-elling in 
i I oll the roots of pens, beans. alfalfa, and other legunies, a n d  
p 1 u  c,rtnin f rep liring species of bacterin in aruble soils. 

011 leguminous roots build up the iiitrnte content of the ,I$' 
l ,ollri~h f utare generat ions of growing plant s-soinletimes add- 

$1 t o  . ~ 4oo poullds of nit,rogen per acre from :L single alfalfa crop. The 
fixed by the free-liring bacteria in the soil is not inmiediately 111, 

::it l'or .lnl~le to plants. The practical objective of tlie T17iscoiisin nark 
31.' to filld l l iec~ll~ of increasing the amount of nitrogen in the soil avail- 

to l l o n l e g u ~ ~ i ~ ~ ~ ~ ~ ~  p1ants-espwiall-y wheat, which needs 'large 
$Ilk 

#,,lnunt +,il scientists believe the chances of accomplishing this feat ITould 
k>nlIlro~~ecl if the1 k n e ~  more about the relationships bet\Teeii tlie 
M,teria a1ld the plallt, in the  root nodule process. Studies of iiitrogeii 

haye been handicapped by tlie fact that it ceases as soon as 
the llodules are rellloved from kgullle roots for any type of investiga- 
inn. In a search for the factor that stops these life processes, the 

~~-iscOIlsin group tried to maintain life b>- applying various remedies 

.,,a 11 1 m- 
, '>(e2 

ljgcreria 

cell 

,. i -  

of this element. 

!,, c&off nodules. 

Ilrapy nitrogeirz isotope. To determine the efficacy of these treat- 
Illents, the 7Tisconsin investigators exposed excised nodules to  nitrogen 

Since no 
Ldioactive isotope of nitrogen maintains its radioactivity long eiiougli 
for such work, a stable isotope, about '7 percent heavier than ordinary 
i:jtrogen, v-as used. If aizal)-sis of the nodule material in a mass 
,pect,rometer showed a niore-than-nor.ma1 proportion of heavy atoms, 
this aould be evidence that the experimenters had succeeded in main- 
taining fixation of nitrogen in the cut-off n0dules.~3 

containing a ineasured fraction of isotopic nitrogen. 

fit7yu?ts. Very recently these investigators have achieved the long- 
gueht c goal-fixation of nitrogen b~ cut-off root nodules. Kodules 
-parated f 1-0111 sc~~bean  plants have been handled so as to consistently 
i i f  heaq-  nitrogen sufficieiitly to be detected in  the soluble portion 
rd the iiudules. Preliiniiiary studies with the separated nodules have 
idicated that the rate of nitrogen fixation chops off very rapidly, 
.\hich in the past bas made it difficult to detect. 

Only tm-0 species of free-living nitrogen-fixing bacteria had been 
f ~ d  in 65 years of previous work : Azotobacter and Clostridum,. 
The T'l'isconiin group ~ i a s  worked 011 four new oiies : Ri~oc~u.~yiri?71~nz, - 

The muterial used \vas nitropen 15. AEC nmniifartiirt.s many different isotopes but 
Tlie mass spectrometer, used 

d'ttrrnining the abuniluncc of yarious isotopes in a material under test, is an instrument 
which hea~ier  and lighter materials are separated by the differeritiul action of on electro- 

E 15 Ffae Supplirtl for this experiment by Enstinnn Kotlak Po. 

'WWtir field on then]. 



I{ey role of a?n??co?$;U. In tests 011 these illdependent.1y egkli,l,, 
micro-organisms with heavj-nitrogen tracers, the erperinieliter7 4 5 . .  

dncecl that, the first chernical products formed in dmrt time durili, 
Ilitrogen fixation would be the richest in isotopic nitrogen. jne; 
,4 zotobacter was allowed to fix nitrogen for a short period, the hi, 

C+'. 

est concentration of heavy nitrogen appeared in g lu tmic  acid, ortt. 
of tlie anlino acids from which proteins are formed. Since amlnolu, 

! the is an iiiterinediate product in the formation of ghtainic acid 
theor? is that nitrogen gas is first incorporated with hydrogen blh 
ammonia. These observations and facts supported a hypothesis tbt 
ammonia is the key intermediate product in nitrogen fixation bv str.n- 

0P.m tlietic means. 
fixation fol low the same pathway in root nodules. 

Parallel studies with legumes indicated that & 

MOVEXEKTS OF MINERALS IN PLAXTG 

Movements of mineral nutrients in plants, the cliemical reac-ioG 
tlint readily dissolve some and cause others to bind up in insoluble 
ccmpounds, and the remedies for resultant nutritional disorders are 
studied in sexTen REC-supported tracer research projects. Becam 
of their ability to signal the actions and motions of substances witllin 
living plant systems, tagged atoms have exceptional value in this arm 
of research. AEC has a direct interest in dettmnining how plank 
h andle fission products and other atomic energy industrial wastBs. 

One institution is investigating the mobility of the conlmon soil 
niinerals as affected by their chemical relations with one another and 
with the so-called trace minerals, sniall quantities of which are essen- 
tial to plant growth. Plant physiologists know that  the freedom of 
movement of the nutrients depends in large degree on the proportiom 
in which they are taken up by plants, but tracing identified elements 
through living plant, systems vas impossible before radioisotopes wen 
available for this type of research. 

Two groups are studying the sources of internal energy on vhich 
plants draw to bring about the complex exchanges of nutrients be- 
tween roots and leares and betveen mature and growing tissue. 0 t h  
investigators are seeking causes sild applying remedies for the Tide- 
spread nutritional diseases which result when the excess or lack of 3 
particular niineral causes nutrients to become bound up in forms thnt 
plants cannot assimilate properly. A ]\Testern regional problem, the 
concentration bs  grain and fodder crops of a mineral, selenium:in 
qnaiitities poisonous to animals and nian, engages the efforts of Iffn 

groups working with AEC financial assistance. 
r: ".$ - 3  , 
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+4pi,rt 
from the 11 studies that receive AEC financial assistance, 

bas sold isotopes to a number of other institutions for use in 
cll studies on movements of minerals in plants (see Appendix 
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Studies of the mechanics of the movement of nutrients involve the 
m e n  a plant 

solved minerals against gravity from roots to leaves, it expends 
Plant physiologists hare concluded that this is not wholly 

,mpji&ed by osmotic pressure, the force which diffuses nutrients 
membranes. The University of Missouri is investigating the 

in mineral movements of more obscure sources of energy, such as 
ation pressure. 

panspiration, the process by which plants lose Tater by evapora- 
[ion into the atmosphere, makes it necessary that the plant lift large 

of water from the soil to the leaves. This process is regarded 

bT 
plant physiologists as a partial explanation of the means by which 

diner& from the roots are lifted up to the leaves. To test this 
brp0t]1esis, investigators a t  the University of Missouri developed an 
,pparatus consisting of glass heniispheres, in a-hich squash plants 

Since the rate of 
mnspiration varies inversely with the concentration of water vapor 
in fie surrounding air, the experimenters controlled the rate by rary- 
$ the humidity in the hemispheres. 

Repeated tests shoKed that radiophosphorus accumulated in the 
!mes at roughly the same rate that transpiration went on so long 
aplenty of phosphorus remained in the nutrient medium. As the 
pliosphorus supply neared exhaustion, phosphorus accumulation 
declined but transpiration continued. Some phosphorus cont.inued 
10 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. 

b&c processes of plants as well as their anatomy. 
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The chemical relationships of nutrient elements and the effect of 
h ~ e  relations on mobilit~7 of niinerals inside plants are being in- 
Fe%Wed a t  State College of 137ashington. 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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but not beyond a very low concentration range of phosphorus in the 
soil. When a plant was fed radiophosphorus, then deprired of all 
phosphorus. ratlioautographs showed that the new growing leaves 
drew on niature lenves for  the element imtil the old leaves were 
depleted aiid died. The phosphorus distribution in plants fed 
through the leaves rather than  the roots followed milch the same 
pattern. 

C d C i 2 4 ? ? &  and s u 7 f ~ .  The Washington State experimenters studied 
the uptake of calciuiii by beail plants from soils Those alkalinity 
hac1 been reduced b:- adding acid fertilizers. Radioautographs shoaed 
that Then the nutrient solution was 1011- in calciuin ions, l o r  in 
phosphorus, and slightly acid or. in other vords, l o a  in pH, the 
eleineiit calcium was f reel? inobile in the plant. However, d e n  the  
reverse of an!. of tlie above took place tlie element became immobile. 



~ lr,,t Ntt t i’ i t iod DDi= S L & W S  3 

Tile imlnobilitty of trace elements is accounted for b~ their coni- 
p l l d i  11d 0 in forms that make thein insoluble, aiid the accuiiiulatioii 
,,I data on these plieiioniena presents a line of attack on nutritional 
dj50tders. A nia j or purpose in studFiiig mineral nioveinents and 

bolisnl in plants is to gain understanding of the plant nutritional ateta 
called chlorosis~ m-hicli the USDA has called the “primarr 

lilrlitatioll” on current fruit production. The disease is symptomizect 
Te l lor  leayes, stunted grox~-th? and dwarfed fruit. Though chlo- 

r(,sis is found in all parts of the countrlr, it is particularly prevalent 
in 1~rB cre areas of the West, where the ineatgeriess of rainfall allows 
tt - . ~ ~ i u r n  and other alkaline components to build up in the soil. This 
,Itratio11 apparently inhibits plants‘ utilization of trace minerals, par- 
icuIarly iron. Chlorosis also occurs when other trace minerals, such 

zinc, copper, and manganese, are naturally deficient or imperfectly 
,~~i~iilated. 

Utah State College has studied liiiie-induced chlorosis under an 
5EC research contract, and 11’:tshington State is studying chlorosis 
aused by lack of zinc. The USDA-SEC Beltsrille laboratoq is also 
mmparing lime-induced chlorosis of western soils with chlorosis OC- 
curring in organic Rlichigan soils deficient in copper. The University 
of Tennessee is studying tlie effect on iron niovenieiit of excessive man- 
ganese in the soil. 

* *  

(ton injections. Tlie Gtnh workers injected iron mixed with a radio- 
tictiye isotope of this metal into the trunks of clilorotic peach trees 
goviing in an alkaline Utah soil. Tlie leaves, which were yellowish 
alien the iron was applied, turned black and dropped froin the trees 
ttithin a few cta_vs. Radioactire assaj- disclosed a hear!: concentr a t’ 1011 

of iron in tlie dead leaves. Within 11 clays of the application, new 
hares appeared containing iron. They were green a t  first but soon 
imed chlorotic. JIeasureiiient of the iron coiiteiit of new leaves 
h w e d  that they cont:iiiiecl sinalIer qiiaiitities of the radioactive iron. 
The workers ascribeti the failure of the treatment to produce perma- 
mt green I ea~es  to some uiinssiniilabl e characteristic in the iron 
retained in the plant. 



chlorosis. 

C'opper and iron. Although iron moves sluggishlJ ' when taken up 
from alkaline soils and although the incidence of cldorosis in plant, 
b mown in such soils is high, the absence or inaccessibility of othe;: 
essential trace elements r i l l  also cause chlorosis. BiocllemicaU~, the 
seat of chlorotic disturbance is belieTed to lie in the metabolism of 
the plant. These trace elements are coinponents of plant enzymkL 
such as manganese in chloroph~ll. During 1951, USDA'S BeltsTiUe 
laboratory, in an effort to trace chlorosis to a failure in an ewvm, 
system, compared reactions of clilorotic plants in a Utah calcareous 
soil deficient in iron and a Michigan organic muck soil deficient in 
copper. 

Several plant species were grown on the hlichigan 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 onlg 
slight activity in the iron enzyme but the copper enzynie was highly 
active, suggesting that it abated the clilorosis. On the other hand, 
wheat grown in a copper-deficient orgniiic soil supplied with radio- 
iron became severely cblorotic, showing that iron apparently cannot 
substitute for copper. 

Zinc deficiency. GSDA and Wasliington State are jointly inresti- 
P mating 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 semi 
other states and the Territory of Hawaii, where zinc scarcity limits 
corn and fruit production. AEC aids with the supply and utilizatioll 
of radioactive zinc in the ~ ~ ~ a s h i n g t . o n  State and Utah State e x p i -  ?I" (-1 , ;-, :-, 

I 
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U S ~ ~ - $ - ~ ~ E C  Beltsdle  program is also studFing zinc de- 
- iIl R-o& similar to their pliosphoric fertilizer experiments. ,,ents* 

+It€: llpnlical research has show-n that zinc is essential in the pro- 
%OC 

br plants of the growth stimulator, auxin. Zinc sulfate ap- 
liurtion . 

. to the leaf has proved an effective reined? for the pigmy leayes! 
PllP ;e,rfed blossoms. a d  withering fruit symptomatic of zinc starva- 

and fruit trees. When this project began, however, virtu- 
I,otlliIg was known of the factors which inhibit the uptake of zinc 

tile soil, of its effect on other minerals, or of the levels of zinc PI& 
M J D 1  
dul l -  - ed for nourishing various plant tissues. 

X-si I I ~  conre11 t ional methods of microscopic study and chemical 
@\-. the research force is studying the role of zinc in nutrition of 
I ,umber of plants and its effect on uptake of other elements, in- 
cluding calcium, potassium, iron? and copper. None of the chemical 

of discriminating between mobile and immobile zinc in soils 
hss Ton general acceptance. 

Tracer research is employed to determine zinc distribution in corn, 
iE effect on uptake of calcium and nitrogen, and its availability in 

Corll is grown in calcareous soils which supply zinc to plants 
in other soils which do not. By adding radiolabeled zinc, in vary- 

% cr amounts to the zinc-withholding soils, the workers hope to Come 
upon a formula which will induce the movement of the mineral. The 
e& of these tests are studied by making radioautographs which 
?hart the course of the tracer zinc in the plants. 

0 -  

b 

&n in 

fPnn and vzanganme. Plants are known to become chlorotic when 
on soils containing excess manganese. Nutrient culture studies 

>th peanuts at the University of Tennessee-AEC agricultural proj- 
ect a t  Oak Ridge showed that large amounts of manganese in the 
nutrient solution almost completely prevented the movement of radio- 
sctiye iron from the solution to the young leaves. The amount of 
iron which did moTe to the leaves was closely correlated with the 
werity of the chlorosis, 

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 viestern areas pick up selenium in amounts unharmful to them- 
d y e s  but poisono~is ta animals eating the plants. Autopsies on 
denium-poisoned animals haTe disclosed erosion of the bones, sug- 
@sting an interference by selenium in the metabolic process by which 
dcium and phosphorus are converted into bone tissue. 

South Dakota State College is growing “selenium indicator’’ plants 
on soils treated with radioactive tagged selenium. These plants, all 



'rhe Duke project is studying radioactive phosphorous :lssiluilation 
two kiiicls of piiie tree roots : mycorrliizal roots, 13-hich are normaljr 

found in nature mid are contniniiiated with a soil fungi, and non- 
~n~-corrliizal roots. wliicli are not infected with tlie fungi. One Duke 
experiment was designed to establish whether there is a  mutual^? 
beneficial relationship between the fungi a n d  tlie host piiie tree. 
Short pieces of pine root were sterilized of fungi, submerged for three 
lio,ura in a solution of raclioi,liosphorus, then rinsed of surface phw- 
1jIlor~is and placed over- photographic plates. The resultant image 
on the plates 1 i i w ~ u i * e ~ l  tlir qiiantity of the radiophosphorus nutrient 
absorbed within the roots. The same procedure was repeated n-ith 
fnn,rri c gron-iiiz on tl ie root. -2 lwighter picture showed up  011 tlie raclin- 
:iutograiii. This deiiioiistrntecl that the presence of the fungi bad 
increnwd t ?le i*oot'e nbsoiytioii of pliospliorns (see cliagram, p. 117). 

C~i r i*~i i t  es1)eriiiietits ai-e directed at  resolving conflicting theories 
:IS to hov- the  fuiigm-root - relationship benefits the trees. One theory 
1io1ds that the fungi - predigest nutrients for the trees, nnci tlie 0 t h  

the  innture pcwtioii of root where the fiinEi - d w l l .  
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RADIOACTIVE PHOSPHORUS - P32  
FOR STUDYING ABSORPTION BY PINE ROOTS HAVING MYCORRHIZAS 

AUTORADIOGRAPHY 

ABSORPTION 

@VANTAGES : 
1 -AUTORADIOGRAPH SHOWS AMOUNT AND LOCATION OF ABSORBED PHOSPHATE 
2-$HOWS GREAER ACCUMULATION OF PHOSPHATE IN ROOTS WITH MYCORRHIZAS BECAUSE OF: 

A - INCREASED SURFACE 
B - HIGHER METABOLIC ACTlVIT'Y 

I;l,1strnting 1 1 0 ~  radioactire phnslhorus 32 is utilized in studying the value of 
niold filniirents ( mycorrhizas) 011 pixie roots. 
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Leaf Spray Fertilizers. 

Feeding sickly trees through the leaves is not a new idea, but 
that fruit trees absorb fertilizers applied as sprays more readily 
they do fertilizers from the soil have not been subjected to thofouWb 
scientific. investigation. Reports that leaf applications of dissolTd 
iron, copper, and zinc cured malnutrition in fruit trees prompt4 
Michigan State College to undertake tracer studies of coml+ratiw 
utilization by trees of soil fertilizers a i d  leaf sprays. 

The 3ilichigan workers apply tagged potassium, calcium, and pllm- 
phorus by root to some trees and by leaf to others, then analyze the 
radioactivity in leaves and fruit.I4 A painting of radioactive potas 
sium on a lateral branch of a dormant plum tree during February 
1951 brought surprising results. Despite subzero telnperatures a ~ j  
presumed immobility of the tree sap a t  this season, the tracer materia] 
iiloved 18 inches on each side of the point of application in 48 houi2. 
Tagged potassium applied to the branches of other dormant trees, kept 
in the greenhouse a t  summer tenlperatures, niored to the roots in 'LS 
hours. 

6 

Pole Blight in Pir~c 

Intensive research by tlie UniversitT of Idaho and the United S t a ~  
Forest Service on pole blight preceded negotiation in early 1951 
of an AEC contract for study of the problem. The spptomntic  
scanty foliage on tlie crovm of trees, yellowing foliage lover do~ l l . ,  

and lesions on the bark, had become coininon among mature white 
pines over IOO,OOO acres of Korthern ~ o c l i ~  Xountnin tiniberlwh 
while the earlier search for cause and cures went forvard. Cliemicd 

I4 Leaf Bpraps of strontium, an atomic energy fission product, alro are bein:: tested If 
Michigan State College ; me page 81. 
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of dead and dFing trees disclosed heayy conventrations of 
gllc * ,l,orus and cieficieiicies of calcium. nitrosen? manganese, and 
-&SI ~ ~ ~ n ,  but the soil itself showed 110 such deficiencies. The same soils, 

supported diseased aiid healthy trees in close proximity. 
ty:nder the AEC contract, the Fniversitp of Idaho applies radio- 

I,llosphorus and calcium to diseased and healthx trees from rLb fastened to intact root tips, then, after an interval, fells the trees. 
i,tr;bution of the calcium and concentration of the phosphorus are 

dderrt’ined by radiation detectors. The trunks are cut in sections and D -  
bUrned, and the ash from healthy and diseased tissues is analyzed to 
ietermine the calcium and phosphorus distribution. 

nec sides these searches for a nutritional malfunction Tithin diseased 
f reps? the Idaho workers are studying the possibility that  a fungus 
i,terferes in the distribution of nutrients. Pine Seedlings 8re inocu- 
btd Kith the fungus A m d 7 a ~ i a  rnsllea, an organism known to live 

roots of pines. The infected seedlings are immersed in solu- 
riOM of radioactive phosphorus and calcium and their rates of absorp- 
{ion are compared with those of uninfected seedlings. This fungus, 

far as is known, has not been harmful t o  pine, but the research mag 
I’Osjiiblv disclose a mutation that made one or more strains parasitic. 

,1ws 

310TeO=I’? 
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5s deadly as pole blight and more widespread, oak wilt is caused by 
(,&&a 92mwina, a fungus that grovi-s in the sapwood of oaks and 
gaps the exchange of nutrients between roots and leaves. The milt, 
;Tnlptomized b j  dull and curling leaves in the crown, followed by a 
iioanward spread until all leaves blacken and fall, is endemic among 
red oaks in Minnesota, Indiana, Iowa, R!fissouri, and Wisconsin, and 
39% attacked bur aiid pin oaks. The spread of this wilt has been 
mently surveyed from lorn-flying aircraft, and it is nom reported to  
ssend into Korthern ,4rkansas and Western Kentucky. The Uni- 
wsity of Wisconsin determined one means of its spread by nontracer 
zsearch and is now plotting patterns of the spread with the use of 
radioactive iodine and rubidium. 

By transposing dyes between trees, excavating roots, and trans- 
ferring spores between infected and healthy trees, the Wisconsin 
norkers established that spontaneous grafts between the roots of adja- 
cent trees are one transmission pathway for the disease (see photo, 
ti. 1%). This did not, explain, howerer, why red oaks are more sus- 
~ ~ P t i b l ~  than pin and bur oaks, or why the infection occasionally 
W e d  over trees close by but. appeared in healt.liT stands a few hundred 

to a mile au-ay. 

i 
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STUDIES OF CROP PESTS 

J ~ ,  fuIfiIIin,rr L its obligation to br0:iclen 1)eawful applications of 
,;c,lIlic eiiergy; AEC cont riblit es to tracer research on crop pests. 
F,,llci :liict insects iiiflict C, billioii dollars of clxiiiage a year. and weeds 
.Ipc ii  fnrtlier source of loss. Dusts aiicl s;pr:i,vs hold c l o ~ ~ i i  losses but 
.oll,qt;ll~t iiiiprovements are required to niaintaii~ control. Rusts, 
.ilttlt.;;. iiiolcls. milclews, :ind insects ~ I e ~ - e l o p  resistance to poisoi~+ a i d  
.j ir  let11aI range of the new weed-killing cliciiiicals is restricted. 

JZV builctiiig radioactive isotopes into the clieiiiicul structures of 
;,e+t-killiiig preprations7 researchers gain clearer knon-ledge of their 
y.ic action? their aclrantages and liiiiitatioiis. Radioisotopes arc 
;,~cuIinrly useful in this field because insecticides and weed-Billers 
<,re ordinaril- ns~cl at t;nch l(wi conceiitriition that  detecting thein 

A! otlier iiic:ms is difficult or iiii~msible. -1s tags on fond given air- 
m e  f u i x i  L a i i c l  iii5;ects, isotopes are used to bblabcl‘‘ these species 

map their patterns of dkpersion. 
AEC lend.: sq3lm-t to five projects on control of crop pests. Tlie 

h ~ c e  Thoiiipson Inst itiite of Plant, Researcli at Yonkers, X. P., tests 
‘:te action of fungicicles 011 crop leaves and their poisollous effect 011 

qi: tlie Bnttelle 3Icmorial Institute at Colniilbus? Ohio, stur’ties 
.wir c o i i ~ ~ ~ l c s  ltit 11a1 mclclianisiris. Tlie two laboratories report the  
i:xer tools : i i ~  iiictiqtrnsable in coin p i - i i i g  fnngus-killing properties 
f irlorganic ISorcTtlans riiixt we3 (n-liicli appear inerel? to coat the 

- 1  rface of C L ’ O ~  fe;t\-e.;;i with tlir rffects of the complex post\Tar organic 
4 n~1mmls ( wlii(:h alyareiitly : i i ~  abs;ctrLed 13>- lexf tissue) . 

u 

I .  
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Fungi and Fungicides 

The Boyce Thompson project seeks to determine ( a )  \yhet]Ier tLt: 
cilia, the thread-like organs through which fungi feed, pelletrate tile 
flost plant mechanically or by secreting a dissolrillg fluid; ( b )  tilt! 
efiectireness of Ketting agents which are added to Bordeaux mixtures 
to facilitate their spread on leaves ; ( e )  the action upon the fungi 
sulfur, the lethal element in the Bordeaux nlixtures; and ( d )  whether 
as external evidence indicates, plants sprayed Tith the postwar Org&: 

fungicides absorb the material, niakillg fewer sprayings necessarJ 
E. I. du Pont de Kenlours & Co., producer of dimethyldithioca&amak: 
aud Union Carbide &, Carbon Corp., producer of glyoxaldine, contrib: 
itted toward the cost of preparing isotope-tagged lots of organic fungi- 
cides used in these tests. 

I n  non-tracer tests of the du Pont compound, not financed by ARC 
fungus spores set out on the upper sides of apple leaves failed to 
germinate when the lower sides were sprayed with the chemiml, 
i!, similar property in the Union Carbide preparation was deducd 
from the fact that  scab fungus was killed when it was set out on leave 
that budded after mature leaves had been sprayed. The Boyw 
Thompson workers, using the istope-labeled fungicides, confirm& 
that both compounds are absorbed by leaves and distributed aidelv 
through the tissue. They also discovered that the leaves converteb 
part of each compound into carbon disulfide. 

Boyce Thompson also developed new data on the reaction of spraJed 
plants and fungi to sulfur. In  one experiment, tomato plants Tere 
exposed for several days to radiotngged sulfur in a vaporized form. 
Subsequent analysis showed radioactivity in every part of the plants. 
diminishing from six t iines the background count in stems nearest the 
exposed leaves to only twice the background count a t  the roots." 

Research at BatteZZe. The study a t  Battelle is aimed a t  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 wzs to separate protoplasm from the cell d k  
which enclose it, a delicate task. The Battelle workers worked out 3 

~~ 

Background count : Response of n counter t o  t h e  very low radiation from cosmic =.tf 
and trace amounts of radioactive elements naturally present i n  and aborit the 
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ldioisotopes plaj- a part in test.ing complex organic insecticides yIl are being developed to cope Kith pests that develop resistance to  
n 1G insecticides. One problem in making compounds useful in 
GIdsr has been the derelopnieiit of soli-ents which, d i i l e  coating 

erenlx, Kill not interfere with the absorption of the compound 
p p 3  
~~ the insect that eats it. 
- of a number of compounds, California's Citrus Experiment 

at Rirerside first used the cockroach, which can be bred easily *f 
-0 &ich reacts, as many crop-destroriag insects do, to insecticides. sd rgers labeled with P 32 four phosphorus-containing organic Bl3 RO 
;,,,ticides and prepared each in different solvents. Measured doses 

compounds \\-ere injected in  roaches by micrometric needle. of the  
ifter definite time intervals, the roaches were frozen to death in 
:,&d dry ice, dissected, and tested for radioactivity. 

~ l , ~ 1 q $ i  the insecticides were known to he of ctifFerent toxicities, all 
nlsterials were found in the roach bodies in about the same 

iounts. This led to the conclusion that the differences in toxicity 
rere not caused by differences of permeability among the four com- 
w d s .  I n  addition, when used in a'glycol solution, the insecticides 
Lded to concentrate in the abdomen, though all of them owe their 
~&dity to their effect on the insect's brain. 

Further experiments were made to test the possibility that  a low 
acretion rate would account for the higher toxicity, but the most 
:i.& of the four also showed the highest excretion rate. The workers 
jound, however, that the more water-soluble the compound, the more 
:r ms concentrated in the abdomen. This correlation indicated that 
h e  compounds may be transported in the roach's blood stream, which 
x high percentage of water. Whether this explains the higher 
:micity of certain compounds remains to be determined. 

,idlards 

& 

i 

~ ~ ~ f ~ n ~ a  crop pests. Other problems of California insect control 
srt citrus thrips, against which tartar emetic insecticides are no longer 
dectire ; red scale, which has become resistant to fumigation by hydro- 
7mic acid; and soft brown scale, which seems impervious to  the 
2rgsnic compound parathion. The Rirerside station currently is 
*king, with isotopes, to clarify the failures of insecticides in the hope 
kit this knowledge will lead to  effective substitutes. 

h e  study concerns the action of pyrophosphoramide, a compound 
&h is relatively nontoxic when applied directly to insects but be- 

980705-52---9 



TGgged f l i es ,  rj'sinp - radiopliospliorus, Orego11 State College ]Ias ~ ~I 

r i d  out studies on insect iuigrations. Espel*illlents 011 tlic ~ 1 ~ ~ ~ ~ ~ ,  
1ia17e illcreased knowledge of the flight 13OKers and 1lliFatorj ll;ll,l;, 
of this b a r n y r d  pest. 

A colony of 15,000 flies, bred in captiTit;r, was ciepriJ7d of \Tater 

seyeral davs, the11 allo.*r-ed to drink f roil1 a radiopliospliorus so~Utiati. 
The flies tlien were released outdoors in the center of an area Rllici, 
traps baited \\-it11 deconiposed lirer had been set in concentric circle: 
to a maximum distance of 4 miles. Twenty-four hours later, man\. 
radioactive flies were found in tlie 4-mile circle, well beyond 
anticipated 2-l-liour flight range. Traps were then nlored out tri ~ 

alld 12 miles. Blo~l-ff ies recovered from the %mile circle after &e 

second day suggested a stronger niigratorj tendency in the sPttcja 
thaii earlier nontracer experiments had indicated. 

Older nlethods for tracing insect migrations iiivolre shakiq 
insects in s:icBs containing special pigment. The Oregon xorkm 
credited the tracer technique with producing data more reliable t a b  
p i p e n t  marking, with a saT-ing in labor. The isotope tags could p~a 
rub off in fiiglit as pigments sometimes do, and wlien-the total catch if: 
the traps was sorted for tracer flies, radiotagged insects vere rnon 
quickly and surely detected than those marked with pignient. 

C i d e r  an S E C  research contract, Oregon State College is studFh 
cheniical coinpouiids which poison plants selectively and have thew 
fore come into wide use in reed  control. Of more tliaii 100 suck 
weed Billers on the market, the Oregon workers are currently inred- 
gating two Kith opposing toxic properties. One is the xidely used 
2.4-D? n-hiclr kills wild onioii, Canada thistle, and other broad-hM 
weeds a t  concentration lerels that do not injure grains and pastun 
grass. The other is I. P. C. zrhich shows promise as a killer of quark 
grass a i d  other noxious grasses at IO-K concentrations that 1irE 

liarm ffns,  clover. and alfalfa. 
Seeking an explanation of the lethal action of 2+D on b ~ ~ a d - ~ ~ ~ ~  

phnts, the Oregon viorkers studied its absorption and distribrttio 
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Ihejovbean. This valuable plant reacts to 2.4-D in 111uch the  ~ ~ l t l e  r a y  
d-leaf ed xeeda, and its physiology has been iiiore thoroi~ghly 
than that of many weeds. A solution of 2.4-D labeled Kith 

e carbon Tas applied to the first, or primary, leaf on 30 
plallts p o x n  in the greenhouse, at a time \T-lien those leares XTere 
,xpnndecl and bids of other leaves xere  still sniall. Plants were 

r17ested in groups at' i n t e r d s  of 9,  S:  48. 96, nnd 1-44 hours after 
lication. The plants Ti-ere dried and sectioned and the treated and 

,,ntrented leares, terniinal buds, stems? and roots xere separately 

L,mong plants harvested after 2 hours, radioactivity in ali parts %as 
indicating rapid migration of the herbicide. A t  8 hours and 
specific actirity in the stem exceeded that in all parts except 
ted leaf. This demonstrated a concentratioii of the \Teed- 
the stem. Concentration in tlie roots increased progressire1-y 

a1 analysis of weeds treated with 2,4-D has indicated that 
compound inhibits their uptake of soil phosphorus. Confirmation 

gfi througll a tracer experiment, Bean plants Kere grown 
in a solution of radiophosphorus, and half of them were treated Tit11 

ed for radioactivity. 

4,. 

.&D. ,&€ter 5 days, the plants were liarvested and the parts assacred 
for r~diophosphorus. RadioactiritT in the plants treated with 2$-D 
rB less than half tha t  in untreated plants. This test confirmed the 
hosphorus-inliibitiiIg action of the weed killer. 

third experiment, in which radiotagged 2,4-D was applied to the 
B 

k a r y  leaves of oat plants, explained the resistance of this narrow- P '  
&ed grain to the compound. When harvested after 96 hours 2nd 
ndioassayed, the various sections of the plants showed only small 
mounts of the conipouiid absorbed by the primary leaf and still less 
:amlocated to other parts. 

Additional experiments of this nature are in progress at  the Uni- 
rersitr of Oklnl~omn, where investigators are examining the extent to 
Fhich 2,4-D and otlier mnterials which influence plant growth, are 
&orbed in darkness and.light, and with reference to the amount of 

4 

a h  distributed in the plant. 

P. C. studies. Since the grass Biller, I. P. C., is generallj- applied 
&e soil surface, Oregon State is seeking to determine its penetration 
f ~ i I  under varying amounts of rainfall. Samples of soil are packed 

3 long plastic tubes whose open tops are eorered with filter paper on 
nrhh I. P. C. labeled \vitli radioiodine is placed. Va te r  equivalent 

the rainfall condition being studied is dripped on the filter paper 
orying intervals aid the tubes allowed to stand for 1, 2, and 3 

ey are then sectioned and assayed for radioactivity. These 
not Set produced conclusive findings. 
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Photosynthesis and Biosynthesis 
Because isotopes Tl-ere available in quaiitity, biochen&ts l’1 t l , f d  

past 5 years have gleaned new ho-\~--ledge of photos~ntliesis 
‘ tl,‘, chain of processes in ~ h i c h  algae and l a d  plallts (a) take * 

In water 
and carbon-dioxide gas, ( b )  use the sun’s ener€Y to build up ellerg”;- 

rich carbohydrates, proteins, and fats f roll1 these inert raw materiai, 
and (c) release oxygen into the air. -9 

In  photosynthesis, as in studies of other life processes, the 
value of isotopes is that, by following their radioactivity, scientict 
can trace out the things that happen in nornlally functioning oy. 
ganisms. Older and still useful research took lack this ability. Ex- 
perinienters learned some years ago, for  esaniple, horn to insee fine 
needles in the cells of green algae without apparently hlling them, 
but the probing put an immediate end to photosynthesis. Any ex 
perimental procedure which disrupts the cell stops photosynthesis. 
This drawback is overcome Then tagged atoms are used to studS 
the photosynthetic process. 

Photosynthesis is one of the most important phenomena in naturE 
Without it no life could surrive, for plant tissue, produced by photo- 
synthesis, is t>he ultimate source of food for plants, marine life, and 
animals, The world’s coal and petroleum came from plant tissue 
produced ages ago by photosynthesis, and the same phenomenon 
produces the world’s forests today. Photosynthesis not only pro~des 
food and fuel ; it helps to replenish the earth’s supply of fresh o n .  
b wen, and keeps animals and men from asphyxinting themselves & 
the carbon’dioxide that is given off with every living breath and evem 
burning of fuel (see diagram, p. 127). 

Photosynthesis has fascinated generations of investigators Tho% 
only motive mas to understand its mysteries, but it is also a studv 
with potentially revolutionary applications. If man can learn to 
make photosynthesis take place more efficiently or to guide it into 
producing the more valuable kinds of nutrients, the world’s foad 
supply can be greatly expanded and improved. If 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 
of alleviating demands on the limited supply of petroleum and coal. 

Apart from such very long-range possibilities, photosynthesis re- 
search with radioactive isotopes already finds a more limited ap$- 
cation in the biospthesis of tagged plant materials. Food and 
medicilia1 plants are grown in an atmosphere containing radioactif@ 
carbon dioxide, causing them to photosynthesize radioactive carbon 
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their cllaracteristic tissues and chemical products. These corn- 
tracted. purified, and used in tracer research studies 

lore the use. of atomic energy techniques in f uadamental 

adiation Laboratory, a t  Oak Ridge and Brookhaven 
rial Laboratories, and contributes to cost-sharing studies at the 

Utah, Arkansas, and Tisconsin, and the Smithsonian 

icnl problems in medicine and aiiimal nutritioll. 

R A D I O A C T I V E  C A R B O N  - C14 
F O R  STUDYING FOOD PRODUCTION BY PLANTS-PHOTOSYNTHESIS 

U P t ~ ~ ~ ~ l V E  CARDON DIOXIDE 

S H O W S :  
I - RAPIDITY OF LIFE PROCESSES 
2 - INTERMEDIATE STEPS I N  PRODUCING FOODS 
3 - ROLE OF CHLOROPHYLL (GREEN PIGMENT) 

Radioactive carbon 14 research in photosynthesis. 

Institution. Tagged plant materials are produced by photosynthesis 
zt Argonne National Laboratory and, on a smaller scale, a t  Brook- 
bven and Oak Ridge. 

&e last 5 years, sold radioisotopes to a number of other investigators 
far photosynthesis study (see Appendix 12). 

- 

h addition to this work that receives direct cash support, AEC, in 

~ ~ o ~ ~ ~ y ~ ~ ~ ~ e ~ i ~  Research at California 

The history of photosynthesis study with atomic tracers began 1 in 193940, when the University of California Radiation Laboratory 
ucceeded in  producing radioactive carbon 11 and carbon 14 
cyclotron. Carbon enters into every process of life chemistry ; 

s utilize radioactive carbon in the same way as they do ordinarg 
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carbon ; alld CarLoIl maintains its radioactivity for req- loIlfr 
riods at a virt tmUy undiminished 1eTelJ6 For these reasom, vzirLr2a 

1.1: is all ideal tool for photosFnthesis res-earcfi. It v a s  scarce 
eq>ei1si\-e ITllen it wzs produced in the c~clotr011* but this hanrI 
was oTercoiiie wlien, a t  the end of the Far- tbe  nudear reactor at 
BidcrP started t11e quantity proctuction of radioisotopes. 

The pfiotos-pthesis studies v i th  carbon 14 begin br gron-inn b PlaE,, 
in an atmosphere containing radioactire carbon dioxide. The h KT err: 
leaves immediatel? begin to  take in the radi0actiT-e gas and to pklo, 
w thes ize  it into conipouiids, which are tagged With the radiocark,,* 

taining six carbon atonis, but the intermediate products tile Plait 

the Berkeley project was to determine the first orgallic compomG 
formed during photosynthesis, and then to deterniine the llature 3Bc 

order of appearance of subsequent intermediates. 

Ezperimentd technique. 
intermediate step, the Berkeley experimenters attacked their protle6 
by giving plants a limited time to assimilate the radioactive tarbL 
dioxide. 
then appear only in the earliest intermediate compounds. 

e I>-- 

It Itlad long been known that photosptliesis produced S u e r s  

created in arriving at s ~ q p r  were unknon-n. The initial objectir e rif 

Since plants require time to complete 

When the time was made very short, the tagged atonis 

To identify these coinpounds, the experimenters h s t  used dle 
regular isolation methods of organic chemistry and some of the special 
techniques of ion exchange which had been successfully develop4 
by the 3lanhattan Engineering District for other separation problema 
Later they used paper cliromatography, a technique developed by 
British scientists in 1944. After exposing the plants to the ra& 
active carbon dioxide for a measured period, they stopped phot+ 
synthesis by freezing the leaves in liquid nitrogen folloired lq 
extraction in boiling alcolrol. This produced a green extract WE- 

taining the products of photosynthesis. A small amount of & 
conceiitrated extract vas  placed near the corner of a large filter pq~r 
and allowed to dry. An adjacent edge of the paper then was placed 
in a trough filled with organic solvents mixed with mter ,   hid 
slowly flowed as in a wick across the paper. As this'liquid pas& 
the spot of dried leaf extract, the extract dissolved and moyed with 
the solvent. Each compound has a characteristic speed of rnovenlen'c, 
depending 011 its solubility. Sugars-early products in the phot* 
synthesis chain-move slovly, whereas fats i n o ~ e  more rapidly. 
nianipulation segregated the various products of photosytith~si~ &@ 

separate locations on the filter paper. 

le A quantity of mrhon 14 loses half i t s  radioactivity in 5,900 years. In contrast* * 
half-life of carbon 11 is only 30 minutes. 

The fErst P o 0  
%&ve carbon 
radioactive co 
ends, the plar 
pounds. By 
first stable or: 
phosp hoglycel 
phorus atoms, 

Other produe, 
duced triose L 
material then ( 

carbon at01 
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tile plants had been gil-en only a short time to assimilate 
ctiT'e carbon dioxide, the spots of cornpotxiids f ornied during the 

ril ill photospthesis were raclioxct.i.sie and those f ornied at 
vere not. The distribution of raclioactiye material  as 

;:,gr 
,,t,,l17jnec~ b - ~  laying a sheet of X-raF film over the filter paper. Tlie 

. I,,&oactiTe intensit? of each radioactive compound appeared as 
The radioautogram from a plant that  ;;%-e 

SF llotqnthesizeil I minute in radioactire carbon dioxide showed 

&@a 
. t k  

, I t  ,Illt flas a radioautogram--a map on -vrhicli the location and rela- 

osed spot on the film. eSP 

lpBst 50 tagged compounds. 

pfi,pus n2ap. Collateral evidence indicated that the products first 
ced in photosynthesis contained phosphorus as well as carbon. 
ing this lead, the experimenters next used the filter paper and 

edionutograpli technique on estracts from plants that had been fed 
osphorus while they were growing in carbon dioxide. Thus, 

tag m-as now on phosphorus atoms. The phosphorus 
some black spots that  corresponded exactly with those on 

n1np 
* -  cnrbon map-showing that the compounds they represented con- 
rsinecl both elements. 

1he f r s t  product. The experimenters made the exposures to radio- 
2: * tire carbon dioxide shorter and shorter, causing fewer and fewer 
@,jioactive compounds to appear in the radioautographs. In  2 sec- 
t&? the plants had time to produce only two or three tagged com- 
mmds. By this method, the Berkeley group determined that the 
h* stable orgaiiic chemical. a plant produces in photosynthesis is 
pbosp210gljceric acid, which contains three carbon and one phos- 
$orus atoms, oxygen, and hydrogen. Slightly longer exposures dis- 
&wd that other early products are derived by biochemical reactions 
irom pliosphoglyvceric acid. This chain of reaction lends to the 
formation of sugars and other compounds essential to  plant life. 

0:her products. Xest after phosphoglyceric acid, the plants pro- 
duced triose phosphates, also containing three carbon atoms, This 
Baterial then changed, in several steps, into- fructose phosphates, with 
3.J.carbon atoms. The way in which this merger or condensation was 
gxomplislied in the plants vas determined by breaking down the 
mmpounds and locating the radioactive carbon atoms a t  each struc- 
3 r d  position in the nioleculec. It was found that the six-carhn 
T?rs n-ere formed by a head-to-head combination of two three- 
?arbon pieces-perhaps the reverse of the sequence by which six- 
arbon sugars are broken down in animals and veasts. 

, 

- " 
Khen plants were afloved to photosptf-resize 2 minutes, the 

oactive carbon tag appeared in most of the numerous amino acids 
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which go into the building of protein molecules, and even in pr 0% i , , 

rapidly into all constituents of the plant. 
and fats. This shomed that carbon fixed by pl1otosyI1thesis goes VG:. 

0 1 ~  basic r o c e s s .  T&s >Tit11 radioactive carbon a t  California, s~loKcs 
that. photosynthesizing bacteria, T-arious green algae: and barley . 7 ~ J I - ,  

beans, sugar beets, geraniums and all other Iiigher Plants tested mai:,I, 
the same conipounds during the first stages of photosynthesis. orllr 
later in the chain does each plant begin to  Produce its Speciali2,i 
products. 

Some implications. Once the mechanism of photosynthesis is large!, 
determined, it may be possible that  certain chemical pathways may 
blocked and others opened m-ider. The Berkeley experimenters found 
for example, that the algae, Xcenedesnzus given radioactive carbon di: 
oxide one minute under acidic conditions produced 10 times as much 
sucrose sugar as plants grown under alkaline conditions, but malic acid 
was formed more rapidly in the alkaline environment. Proceedulg 
along independent lines, the laboratory of the Carnegie Institution of 
Washington a t  Stanford, Calif., succeeded in gowing the peen  alpe 
ChZoreZZa, the cells of which are norinally largely protein, under con- 
ditions favoring the formation of abnormally high proportion of fat5- 

Photosynthesis R.esearch at Oak Ridge 

Since 1947, work on photosynthesis a t  the Oak Ridge Natioa 
Laboratory has been mainly concerned wit11 the effect of damaging 
radiations on photosynthetic processes and with the method by ahi& 
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 c p -  
chrome e, a compound closely related to hemoglobin, the red coloring 
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 phenonienon- 
the fact that-green plants not only can absorb light energy, but th 
they also can produce light in much the same way that fireflies c r W  
light, that is, by chemical reactions. The experiments suggest that thk. 
light production actually represents the reverse of early steps in phot@ 
synthesis. For this reason, this luminescence may be used to stud1 t h e  
early chemical steps in photosynthesis and untangle some of the pUZ- 

zling questions about the storage of light energy as chemical 
(sugars, etc. ) . 

Such instruments as photoinultipliers, whose use has been e&p 
sively studied a t  Oak Ridge in coniiection with instruments for @ut+ 
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dionctivitx have greatly aided in the discovery and study of this 
bS green plants, especially since this light is of l o x  

The combinntion of excellent instruinentation and this bio- 
ical sork promise to increase our knowledge about the photo- 

fju?t ,,,p,thesb Research Coiztracts 

contributes to the cost of four other research projects in or 
ited to photosynthesis : 

acid mtaboZhm. A group at  the University of Wisconsin is 
tigating the metabolism of organic acids by plants and micro- 

aaisms. It submerged tobacco leaves in solutions of radiocarbon- 
organic acids, applied a vacuum to dram the contained gas out 
eaf pores, then released the vacuum. This technique of vacuum 

ation caused the leaves to take in the organic acids. After allow- 
:,*them *% a few hours in darkness to metabolize these materials, the 
,,,vestigators separated and analyzed the organic acids they contained. 
Tjpce experiments establish the interrelationships among the various 
pr= nanic acids involved in photosynthesis and plant respiration. 

pjLdtosynthetk bacteria. A University of Arkansas biochemist is 
,lploring the ability of certain bacteria (Athiorhodaceae) to release 
g:&o,aen gas. His investigation covers four major problems of 
qotosynthesis : ( a;) the mechanism of hydrogen transfer, (6) the 

&dmism by which the bacteria fix carbon dioxide into organic 
yterials, (e) the nature of the substances they assimilate directly, 
ad ( d )  the relation of these processes to nitrogen metabolism. 

(7rga 

ipfuence of Zight on structure. Under an AEC research contract 
::ged in 1951, Smithsonian Institution will study the relations of 
;!ant grovth and development under the influence of light. There 
rrre seyeral known photochemical processes in plants : photosynthesis, 
dorophyll synthesis, phototropism (bending toward the light), and 

toperiodism (respopse of growth to the length of days and nights). 
r exposing plants to long-wave length red light, certain biochemical 

esses hare been activated with a corresponding change in the 
h pattern without causing other light-catalyzed processes such 

~~hotosynthesis or chlorophyll formation to occur. Thus the Smith- 
?:$an investigator hopes to  gain a clearer understanding of the 
il!erdependent effects of light on plants. 

“cell-free” photosynthesis. A group at the University of Utah is 
Qg to make photosynthesis take place outside living cells. They 
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BIOSSXTHESIS OF TAGGED C o a ~ r o v x ~ s  

How some vegetable nutrients and drugs do their work ill aninlil/ 
and hunian bodies has never been clear, but radioactive tracer re- 
search is beginning to illuminate some of the obscurities. To prepare 
tracer forms of these plant compounds, AEC laboratories grov 
variety of food and inedicinal plants in ail  atmosphere co11tainiQe 
raciioactive carbon dioxide. 

Argonne Kational Laboratory has grown soybeans, alfalfa, sugar 
beets, opium poppies, digitalis, tobacco, onions, and other plants under 
conditions that make thein take up and fis radioactive carbon. me 
plant tissues are dried, assayed for radioactivity? and various tag,d 
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 Genei*al and with 
Commercial Solvents Corp. of Terre Haute, Ind., ,Qrgonne has biosp- 
thesized tagged dextran. Basic work on photosynthesis and f ermenta- 
tion mechanisms at Brookliaren has aided in this study. Dextran i. 
of special interest as a substitute for blood plasma, particularly in the 
event of a large-scale catastrophe that could exhaust the s u p p l ~  of 
natural blood plasma. Dextran% fate in the body is not sufficientlp 
clear? however, and its secretion, utilization, and deposition in the Mtf 
are being inrestigated Kith this carbon-tagged material. 

I n  the first step of producing a standardized form of tagged destmn. 
Argoiine exposed canna leaves to  radioactive carbon dioxide in the 
presence of light? then extracted the sucrose they had ~~libtosyiitliesizct~. 
Dextran m - : ~  prepared from the tagged sucrose bF the fermentatinn 
action of Leuconostoc mwntero ides ,  a species of bacteria. 

T_‘sing similar methocis: Oak Ridge and BrookliaF-en K’ational 
oratories hare produced radioactirity-tagged carbohydrates, s ~ h  
starch and raffinose? and four sugars-sucrose, fructose, galactose. mJ 
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[)ne of Argonne h'ational Laboratory's plant growth chambers is shomn. Large 
quantities of plants grown in this chamber a re  supplied with water, nutrient 
Fiaterinls, and radioactire carbon dioxide. By the process of photosynthesis, 
plants combine these materials into many important radioactive tagged plant 
:rodnc t 8. 

;.iimpounds : Tracerlab, Inc., Boston ; Abbott Laboratories, Chicago ; 
r. S. Testing Co., Hoboken, S. J.; Radioactire Products, Inc., De- 
troit; Texas Research Foundation, Remer, Tex. ; Xuclear Instru- 
ment and Cheiaicnl Corp., Chicago ; Technical Associates, Glendale, 
Calif. ; and Bureau of Standards, Washington. Five university 
POUPS also hare purchased isotopes for  special biospthesis projects. 
zs-__ 

"DiRtribution of these compounds is handled by the AEC Isotopes Division, Oak Ridge, 
Tenn. 
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kToxlc ESERGP COJIJIISSIOS, PRIXCIPAL STAFT: AXD ~.€AXAGERS t' >. L 

OF OPERATIONS AXD h a  OFFXCES 

Director, Division of Production- - - _ _ _ - - 
nipector, Division of Military Applica- 

pirector, Division of Reactor Dewtop- 

Director, Division of Biology and Medi- 

Dimtor, Division of Raw Materials----- 
Xwtor, Division of Construction and 

liirector, Division of Seczcrity _ _ _ _ - _ _ - _ _  
Erector, D i v i s i m  of Organizatiolz and 

Directur, Divisiun of Infomutt ion #em- 

tion. 

mnt. 

dw. 

8uppZy. 

PersonneZ. 

~ ices. 

GORD~N DEAN! Chaimnan- 
T. I h m  GLENNAN. 
THOUAS E. MURRAY. 
H. D. SYMTH. 
(Vacancy.) 
Bf. W. BOYER. 
WALTER J. WILLIAMS. 
THonras F. FARRELL. 

LIXDSLEY H. NOBLE. 
E ~ R E T ~  L. HOLLIS. 
ROY B. SNAPP. 
W A L ~  F, COLBY. 
JAXES G. BECKERLEY. 
JOHN &4. HALL. 
THOMAS H. JOHNSON. 
LAWRENCE R. HAFSTAD 

(Acting) 
R. w. COOK. 
Col. K. E. FIELDS. 

LAWRENCE R. H~FSTAD. 

Dr. SHIELDS WARREN. 

JESSE C. JOHNSON. 
E. J. BLOCH. 

JOHN A. WATERS, JI~ .  
FLETCHER C. WALLER. 

MORSE SALISBURY. 
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atiom O@e. 
Dana (Terre Huute, Ind.) Area CHARLES TIT. REILLT. 

Ofice. 
WiZnaingto?z (Del.) A r e a  O@e------  GEORGE H. CHRISESSES. 

Schenectndy ( N .  P.) Operations Ofice- JON D. ANDERSON. 
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,~ 
was established by the Atomic Energy Act of 1946 (sec. 15) to 

Studies Of the actirities of the Atomic Energy Commission and 
roblenls relating to the derelopment, use, and control of atomic energy." m e  

- a P 
. Meittee is kept ftlllS and current& informed with respect to the Commission's 

,cddries. tegislntion relating primarily to the Commission or to atomic energy 
n,RttCrS are referred to the committee. The committee's membership is composed 
rt* members of the Senate and nine members of the House of Representatives. 

T W  

ill ili t ai y L iuison. Conanhi t t ee 

rnder see. 2 ( e )  of the Atomic Energy Act of 1946, as amended, "there shall 
L a  Xilitmy Liaison Coinrnittee consisting of a Chairman, who shall be the 
h d  thereof, and of a representative or representatives of the Departments 
g! the Army, X'ar~-~ and Air Force, detailed or assigned thereto, without addi- 
:mal compensation, in such number as the Secretary of Defense may determine. 
1;VPresentatives from each of the three Departments shall be designated by the 
%Peetire Secretaries of the Armyy Savy, and Air Force. The committee Chair- 
xn shall be appointed by the President, by and with the adrice and consent of 
%*Senate, and shall receiT-e compensation at a rate prescribed by law for the 
%innan of the Munitions Board. The Commission shall adrise and consult 

the committee on all atomic energy matters which the committee deems 

137 
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Hon. ROBERT LEBAROX, chairman. 
Brig. Gen. HERBERT B. LOPER, United States Army. 
Brig. Gen. STANLEY R. MICKELSEN, United States Army. 
Rear Adm. CHAILIBS F. COE, United States Nary. 
Rear Adm. FREDERIC $3. WITHINOTOX, United States K a v .  
Blaj. Gen. ROGEB M. RAMEY, United States Air Force. 
Brig. Gen. HOWARD G. BURKER, United States Air Force. 
Capt. R. P. HURTFB, executive secretary, United States KarY. 

Genera2 Advisory Committsc 
This committee was established by the Atomic Energy Act Of 1946 (see. 2 ( b ~ ~ ,  
The nine cirilian members a re  appointed b r  the President to adyise the corn 
mission on scientific and technical matters relating to materials, production, 
and research and development. Under the Atomic Energy Act, the committe 
shall meet at least four times in every calendar year;  the committee held jb 

first meeting in January 1947, a n d  to date has averaged six meetings a pear. 

Dr. J. ROBEET OPPENHEIMER, chairman ; director, Institute for Admnced Study, 

Dr. OLIVEB E. BUCKLET, chairman, Bell Telephone Laboratories, New York, S. T. 
Dr. JAMES B. CONANT, president, Harvard University, Cambridge, Mass. 
Dr. LEE A. DUBRIDGE, president, California Institute of Technology, Pasadena, 

Dr. W. F. LIBBT, professor of chemistry, University of Chicago, Chicago, 111. 
EGER V. M u w H R E E ,  president, Standard Oil Development Co., New Torli, S. 1. 
Dr. I. I. RABI, professor of physics, Columbia University, Xew York, Pi. P, 
Dr, C Y ~ L  S. SMITE, director, Institute for the Study of Metals, Universitj of 

Chicago, Chicago, Ill. 
WALTEB G. WHITMAN, chairman, Research and Deyelopment Eoard, Department 

of Defense, Washington, D. C.. on lenre from his position as head, departmen: 
of chemical engineering, Massachusetts Institute of Technology, Carnbridre, 
Mass. 

Dr. RICHARD W. DODSOIV, secretary ; chairman, department of chemistry, Brook- 
hayen Xational Laboratory, Upton, Long Island, N. T. 

Princeton, N. J. 

Calif. 

PATEXT COMPEN8ATIQN BOARD 
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hsll be heid before such a board. To date the board has held S sessions; 
eh 6 hare been final& determined by the board ; 

heen awarded and 1 claim has been withdrawn. 

@. OOarS, chairman ; of Damon 6; Ooms, Chicago, 111, 
6 A E T E ~ ,  chairlusn, EnbcoCk & T i l c o s  Tube GO., Beaver Falls, Pa. 

consulting engineer, Hogan Laboratories, Inc., h'ew To&, K. Y. 

,~~ .lsEs~ pAKTEL APPOIhT'ED By THE PPSSIDEh"f-,TOXIG ERERGY 

LABOR REUTIOKS PilpI;EL y f L  

of this panel were appointed by the President in 1949 and in 
take jurisdiction and mediate labormanagement disputes which threaten 

The 
rates under procedures designed to safeguard continuity of operations 

Ope inhibiting free collective bargaining between AEC contractors and 
TO date it has acted upon 33 labor-management disputes in AEC 

stjons, and has reported semiannually to the President on its activities 
f C  e Appendix 7 ) .  
,ri,.LrAH a. Drlr.16, chairman ; of Daris, Hoxie & Faithfull, New Pork, N. Y.; 

Fa T. DUSI~OP, professor of economics, Harvard University, Cambridge, Mass. ; 

BoRTITZ, lawyer and arbitrator, New Tork and New Jersey. 

7'' 
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terfere with essential operations of the Atomic Energy Commission. 

,hnirman, Patent Surrey Committee, U. S. Department of Commerce. 
5pL p. DOUGLASS ; of Douglass &- Douglass, Oklahoma City, Okla. 

@lit member, Wage Stabilization Board. 

boDFm p. S C H ~ ~ I D T ,  lawyer, New Pork, N. Y. 
E,gIs E. WTTE, chairman, department of economics, University of Wisconsin, 

>ladison, wis. 

SENIOR RESPONSIBLE REVIEWERS 

%e 3ltfanhattan District appointed and the Atomic Energy Commission reaf- 
gPmd the need for the committee of Senior Responsible Reviewers. The 
ammitt.* reviews the major phases of the AEX: program and is the principal 
~r to the AEC on declassification matters, making recommendations for 
Bmalating and modifying the rules and guides for classifying scientific and 
~ ~ i ~ a ~  information. 

k. BF. C. JOHRBON, chairman, department of chemistry, University of Chicago, 

frr. J. 11. B. KELLOGG, dirision leader, Los Alamos Scientific Laboratory, Los 
Chicago, 111. 

Alnmos, N. Mex. 
Dr. K. I?. LIBBT, professor of chemistry, University of Chicago, Chicago, 111. 

. THORRTOX, professor of physics, University of California, Berkeley, 

fir. FREDERIC DE HoFFBrAm, secretary ; Los Alamos Scientific Laboratory, Los 
dlmos, h'. Mes. 

ADVISORY BODIES TO THE ATOMIC ENERGY COM3TISSXON 

The Advisory Committee on Biology and Medicine was created in September 
laTS OR the recommendation of the Commission's Xedical Board of Review. 

Q807Ok52-10 
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The comniittee reviexs the B E C  programs in medical and biological 
and health and recommends to the Commission general policies in thes 
The colllmittw has held 29 meetings m d  reports t o  the Commission 
meeting. 

Dr, ALAE GXEGG, chairman ; director for medical sciences, Rocliefeller F ~ ~ ~ ~ ~ ~ -  

Dr.  EST 'ST'. GOODPASTERE, Tice chairman ; dean, SChoO~ of mediche nud ~ , ~ , ~  

Dr. EDWARD A. DOISY. director, department of physiolom ancl bio 

Dr. GIOACCEISO FAILLA, head, department of radiology, Columbia CniversitS 

Dr. E. C. STAKMAS, chief, division of plant pathOl?gr and botany, Unirer 

Dr. CGRT STERR, professor of zoology, UniFersitS Of California, Berkeley, 
DP, JOBEPH T. M'EAKR, dean, school of medicine, Western Reserve Uniyersi5* 

f 
t 

tion, ?Sen- TorB, X. P. 

fessor of pathology, Vauderbilt 'Cniversity, Xashville, Tenn. 

St. Louis University School of Xedicine, St. Louis, No. 

Medical Sefiool, h'ew Tork, N. Y. 

Minnesota, ;?If inneapoiis, Riinn. 

Cleveland, Ohio. 

Advisory Committee on Chemistry 

This committee was appointed in  J'une 1949 to advise on policy Concerning 
AEC program of supporting basic unclassified chemistry research in 
ties; and the relationship of this program to the AEC's own chemistry 
program. Xost of the work of the committee is -accomplished by i 
consultation as specific problems arise. 

Dr. FARRINGTON DAKIELE;, professor of chemistry, University of Wisconsin, ~ \ I ~ , J ~ .  

Dr. G. B. KISTIAKOTSKY, professor of chemistry, Harvard University, 

&. JOSEPH E. MAYEE, professor of chemistry, University of Chicago, Q i c a  

Dr. GLEIW T. SEABOBG, professor of chemistry, University of California, Berkelq 

Dr. DON 31, POET, professor of chemistry, California Institute of Technolo@ 

son, Wis. 

bridge, Mass. 

IlI. 

Calif. 

Pasadena, Calif. 

Community Operutions Panel 

This committee was appointed in July 1950 to study the problems of i 
clueing private ownership of real property and self-government in the 
communities a t  Los Slamos, N. Mex.; Richland, Wash.; and Oak Ri 
The committee has visited the three communities and made detail 
to  the Oommission relating to these problems. 

RICHARDSOX G. SCURRY, chairman ; of Scurry, Scurry & Pace, Dallas, Tes. 
FREDERICK 31. BABCOCK, private consultant in construction finance and how 

GEORGE E. BEAS, city manager, Grand Rapids, Mich. 
GEORGE GOVE, vice president for housing projects, BIetropolitan Life h3l 

'SX'ashington, D. C .  

Co., Kex  TorB, K. T. 
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1- baa rd was established in February 1950. One or more of i ts  members hears 
ct appeals arising under the "disputes articles" of AEC contracts and 
tracts and makes recommnda tions tu the General Uanager concerning 

ELLIOTT, dean of the law school, Cuirersitx of Southern California, 

TAGGAET, assistant dean, school of business administration, Uni- 

,Ittra 
.bl'on 

&g,POS 

si disposition. 

- gngeles, Calif. 
Ips eT ceflltf F. of Michigan, Ann Arbor, Mi&. 

,w yfzca%cY) 

Advisory Commiztee o n  Isotope Distribution 

Matruittee was originally appointed by the Manhattan District to advise 
&-project distribution of isotopes. The Commission approved its con- 

ion in December 1947 to aid in establishing new policies on distributing 
4dionctive materials and to review existing policies. The committee reviews 
;initial applications for use of radioisotopes in human beings, and all other 

for their use in research, education, and industry which are referred @ 
g it 
Dr, FAXBIXGTO~ D A ~ ~ s ,  chairman ; professor of chemistry, Unirersity of 

Dr. AUSTIN hl. BRUES, director, biology division, Argonue Kational Laboratory, 

yr, SIMEON T. CANT=, Tumor Institute of the Swedish Hospital, Seattle, Wash. 
Df. ~ X I A E D  CHAMBERLAIN, Unirersity of Pennsylvania Medical School, Phila- 

Dr, SAMUEL E. EATON, A. D. Little, Inc., Cambridge, Mass. 
B. ROBLEY D. ETANG, professor of physics, Massachusetts Insti tute of Tech- 

Dr. S T E ~ N ~  B. HENDBICKS, head chemist, Bureau of Plant Industry, Soils and 

&. A. E. HOLLAND, Jr., medical director, Armour Research Laboratory, Chi- 

B. DOKALD E. HULL, research chemist, process division, California Research 
., Richmond, Calif. 
ITH ET. QUIMBY, associate professor of radiology, College of Physicians 

E. HOWARD E. SKIPPEB, associate director, Southern Research Institute, Bir- 

It. PAUL C. AEBERBOLD, secretary ; chief, isotopes division, AEC, Oak Ridge, 

:,onat 

by the Commission. 

g-isconsin, Madison, Wis. 

Chicago, 111. 

delphia, Pa. 
~ 

nology, Cambridge, Mass. 

Agricultural Engineering, U. S. Department of Agriculture, Beltsrille, Md. 

cago, Ill. 

mind Surgeons, Columbia University, New Pork, N. X. 

-ham, Ala. 

Tenn. 

Patent Advisory PumZ 

Bi8 panel was appointed in January 1947 to make 8 general review and 
@@EiiSal of the problems raised by the patent provisions of the Atomic Energy 

Or 1946. It makes informal reports and recommendations to the Commission 
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and its staff on rarious questions of policy and procedure relating to 
and inrentions. 
H. ~ ~ o ~ ~ ~ f i  ,4USTERS ; of Corington & Burling, T.T’ashington, D. C. 
T T E L I ~ ~ ~  H. DAVIS; of Davis, Hosie & Faithfull, xem x o r h  x. Y. ; chaifni 

Patent surrey Committee, U. S. Department of Commerce- 
JOHK A. DIEXKER; of Brown, Jackson, Boettcher S; Dieuner, Chicago, 
HECTOR 11. HoLhfES ; of Fish, Itichardson & Xeave, Boston, Nass. 
CABPER nr. O o m  ; of Dawson & Ooms, Chicago, 111. 

JORALEMOX, gec 

Advisory Conxmittee on Personme1 Auanagenzent 

This committee of leading authorities from gorernment, industry, and eduea 

continuous reriew of its personnel management practices and to e9 
best personnel methods of government and industry in  determining OTer-all 
policies. The committee usually meets once a month. 

ARTHCB S. FLEMMMIXG, chairman ; assistant to  the director of manpo 

was named in September 194s to  proride the Atomic Energy Commissi E. WILLIAMS, d 

orurnittee will as 

of Defense Mobilization, T17ashington, D. C. ; president, Ohio Wesleyan 
versity, Delaware, Ohio. balance caref u 

LAWRENCE A. APPLEY, president, American Management Association, New have been tho 
N. Y. t the nontechn 

L. CLAYTON HILI,, professor of industrial relations, University of Michigan 
Arbor, Mich. scale Govern1 

ROBERT RAJLSPECK, chairman, U. S. Civil Serrice Commission, Washington, D 
WALLACE SAYRE, professor of public administration, school of business and ci 
THOMAS G .  SPATES, professor of industrial administration, Yale Uniyersits, 

administration, City College of ??ea Pork, N. P. 

Haven, Conn. ; former rice president, General Foods Corp. Wilmington, Dt 
DOAN, managel 

OSBOBN, manag Personnel Security Review Board 

This board was appointed in March 1949 primarily to  review specMc pers 
security cases which arise under the Commission’s administrative re 
cedure and make recommendations concerning them t o  the General 
The board, in its monthly meetings, also advises the  Commission on t 
considerations regarding personnel security, such as criteria for det 
eligibility for security clearance and personnel security procedures. 
GANSON PUBCELL, chairman ; of Root, Ballantine, Harlan, Bushby & Palm 

ARTHUB S. F%EXMIKG, assistant to the director of manpower, Office 
Washington, D. C. committee was f 

Mobilization, Washington, D. C. ; president, Ohio Wesleyan University, by the contract( 
ware, Ohio. ake recommenc 

BBGCE D. SMITH, director, United Corp., K e a  Tork, N, Y., and Lehigh Cbd 
Navigation Co., Philadelphia, Pa. 

Committee on Raw Haterials 
os Scientific L 

. ; on leave fro 
t t s  Institute c 

NBON BENEDIC: This committee was appointed in  October 1947 to  review the Atomic En 
Commission’s raw materials program and to advise on questions of esPlom 
development, and procurement. The committee has met nine times sin 
formation. 
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3. McLarrGHLIx, chairman ; president, Homestake Jlining Co., San 

L~ DEGOLYEE, petroleum geologist, DeGolrer & MeSaughton, Dallas, 

F. FIELD, consulting mining engineer, Duluth, 3linn. 
GvsT.~~~, consulting geologist, 3%. A. Hanna Co., Cleyeland, Ohio. 

J o n A L ~ u ~ ~ ,  geologist, San Francisco, Calif. 
fi 5. MAXSON, rice president, OliTrer Iron Mining Co., Duluth, Minn. 

R06E, chemical engineer, Tennessee Coal, Iron 6i Railroad Co., Bir- 

LING, director of research and consulting chemist, Trojan Pow- 

~ ~ H I T A E E B ,  consulting mining engineer, Denver, Colo. 
~ I L L I A M S ,  director, Battelle Memorial Institute, Columbus, Ohio. $i"L R. 

<LSDE E. 

~&triaZ Committee on Reactor Location Problems 
amittee mill assist and advise the Commission in  determining the criteria w p  in the location of atomic energy plants with regard to populated areas 
eFduating the adequacy and necessity for the isolation of such plants. @d 

ii fi balance carefully the technical and scientific aspects of reactor hazards, 
I;hi& have been thoroughly developed by the Reactor Safeguard Committee, 

st the nontechnical aspects of reactor locations. Consideration will be 
to such matters as public relations and the impact on adjacent communities 

? ? w * d  

hrge scale Government acquisition of land. 

B ~ E B S  MCCULLQOGH, chairman ; General Development Department, Monsanto 
Chemical CO., St. Louis, Mo. 

g, p. C ~ S N E ~ ,  Jr., manager, physics div., Research Department, Hercules Powder 
b., n'ilmington, Del. 
p L. Doah-, manager, Atomic Energy Division, Phillips Petroleum Co., Idaho 
RB, Idaho. 
2 E. OSBORN, manager of industrial development, General Chemical Division, 

Uied Chemical and Dye Corp., New Pork, N. Y. 
@.d. Booms, manager, central engineering, Allied Chemical & Dye Corp., Morris- 
tom, Pa. 

BEEL C. S T g a m ~ ,  supervising chemical engineer, Engineering & Loss Control 
Division, The Travelers Insurance Co., Hartford, Corn. 

Reactor Safeguard Committee 

t 

fhls committee was established in the fa l l  of 1947 to  advise the Commission on 
the hazards of the operation of reactors. The committee reviews safety studies 
mde by the contractors on proposed reactors for completeness and accuracy and 
281 make recommendations for modiflcations or further study. This committee 
$experts in the fields of physics, chemistry, sanitary engineering, meteorology 
d medicine meets whenever problems arise which require its consideration 
fp&e Past this has been about four times a year. 

lie Energ)' 
sploration, 
j since its 

1% EDWARD TELLER, chairman ; assistant director for weapons development, Los 
h m o s  Scientific Laboratory, Los Alamos, N. Nex. 

LT ~ N S O N  BEREDICT, technical assistant to general manager, AEC, Washington, 
D. C. ; on leave from his position as professor of chemical engineering, Massa- 
chusetts Institute of Technology, Carnbrid, oe ,, Mass. 
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Dr. HYXER I,, ~ . I E D E L L ,  director, department of ractiology, Lakeside ao, 

Col. EEXJAXIX HOLZMAX, meteorologist. o 5 f e  of director of res;earcl, 

Dr. FREDERICK SEITZ, professor of physics, X-nirersit?' of Illinois, Urbana 
Dr. JOHX A. 'XITEELEE. James Forrestal Research Center, Princeton T T ~ ~ ~ ~ ~ , , ,  , 

1; F. HOGEI;IU>, 

E, J. JIVRPHS. 
diT. of riiiol' 

~ G. 31. i\lGRPEIT, 

Pit:. Y. Tes te ra  Reserre Unirersitr, Clereland. Ohio. 

:w ,,, 

5 11;. 

relopmeut, Cnited States Bir Force, Washington, D. C. io. ,  

Princeton, K. 3. 
Dr. ABEL TF-o~~ras,  head, department of s n i t a r f  engineering. Johns II 

'%ki 1 ,, rnirersity.  Baltimore, >Id. 
Dr. I. B. JOHS, central research department. J1onPantO Chemical co., bi,yt,,te. 

Ohio. 

Stack Gas Problem Fork ing  Group 

Dr. &EL WoLbhm, chairman ; head, department of sanitary engineering, Jotll,a 

Dr. PHILIP DRIXKER, professor of industrial hmiene, H a n a r d  UniversitS s ~ ~ ~ , ~ , ~  

Dr. LYLE GLLEERTSOS, research division, Air Reduction Sales Co. Lahorntc,n 

Dr. H. FJLASER JOHXSTOSE, professor of chemical engineering, University of lIik 

Dr, JIOTER D. THOUAS. department of agricultural research, L4mericnn Smeltie 

Dr. TfTrrnsx P, PART, director of research, Mine Safety Appliances Co., Pit& 

Hopkins UnirersitF, Baltimore, Md. 

of Public Health, Boston: Mass. 

Xevi- Tork, K. T. 

nvis, 'Crbana, Ill. 

S: Refining Co., Salt Lake City, Utah. 

burgh, Pa. 

.1 

This panel, representing the major AEC research contractors, was appoint& 
June 19-48 t o  adrise the Commission on all aspects of its technical informah 
serTices, Meetings a re  held three times a year to consider technical informarice 
serrices. 

Dr. ALBERTO F. THOAIPSOS, chairman ; chief, technicL.1 information serrire, di4- 

Dr. HESRT A. BLAIR, director, Atoniic E n e r a  Project, Unirersity of Rochew, 

BREWER F. BOARDSAX, technical advisor, technical information service, divisiak 

W. E. DREEZEK, administratire aide to director, Ames Laboratory, Ames, IQBEk 
WILLT-~X E. HAXILTOX, staff assistant to  assistant manager, ~ e s t i n ~ h ~  

Atomic Povi-er Division. Pittsburgh, Pa. 
STLT-~T HARRIS, manager, documents department, Sandia Corp., AlbaWW?@= 

S. Jles. 
W. L. HARTELL, head, patents and declassification department, Carbide 6: Cnrtnb 

Chemicals Co., div. of Union Carbide & Carbon Corp. (K-25), Oak Ridge, Ten& 

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

Rochester, K. T. 

of information services, AEC, Oak Ridge, Tenn. 

,4d Hoc Com 

biS committee R: 

, impro~e  the di: 
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@overed anJ hug, 
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~ X E Y  D. KIRKPA' 
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BocEs~~s, technical reports director, Vitro Cory). of America, Sew Tork, 

J ~ C R P ~ ~ .  assistant to research director, Carbide k Carbon Chemicals 
of Cnion Carbide Sr Czrbon Corp. (ORSL) . Oak Ridge, Tenn. 

JI. JlZnrpHY, professor of chemistrx, Xew Tork ITniversity, KeK Fork. 
J. ~ F L A U X ,  chief, materials and information branch, dirision of re- 

?pointed in 
nformntion 
nformat ion 

rvice, dit.!- 

Rochester. 

'e, dirisiitn 

mes, Iowa. 
s tinghouse 

buquerque, 

AES, Tashington, D. C. 
P t l L E ~ ~ ~ ~ ,  head, technical information dirision, EroolrhaTen Sational 

F. RILEY, chief, radiation chemistry section, &4tomic Energy Project, 

SLCSSER, director, division of technical information and declassi- 

CARLISLE SNITH, assistant director for classification and security, 

, R, STEEX, physicist, theoretical pliysics division, Knolls Atomic Power 

ry, Upton, Long Island, 37. II. 

California, Los Angeles, Calif. 

Sew Tork, N. T. 

@' 
u t 5  

11:. - ' Pborflt,-,ry, Schenectady, X. T. 

Blames Scientific Laboratory, Los Alamos, N. Mex. 

m ~ x ~ ~ ~ ~ ,  chief librarian, General Electric Co., Richland, Wash. 
~ A K E R L I S G ,  chief, information dirision, Radiation Laboratory, Uni- 

of California, Berkeley, Calif. 
C. WOODHOUSE, director, technical division, atomic energy division, 

D. Poaxc, director, information dirision, Argonne National Iiaboratory, 
1. du Pont de Nemours & Go., Wilmington, Del. 

jy. B. 
Chicago, 111- 

,.d BOG ComnLittee on Technozogical Infoymation fop* Idus try  

This committee was appointed in .July 1949 to advise the Commission on ways 
tu improre the dissemination of its technological information to industry. A 
forking committee examined the Commission's technological files and processes, 
2nd reported in  January 1951 tha t  "The declassifkation of information by the 
SEC has, in our opinion, been found to be satisfactory. In no case have we 
omrered any huge amounts of secret information of mlue  to industry, although 
*me specific cases of valuable information are noted in our reports." In Norem- 
wr the committee met with representatives of the AEC and its major contractors 
:O consider further methods of disseminating AEC technological information for 
iddustrial use. 

iimxm D. KIRKPATRICK, chairman ; member of working committee ; vice president 
and director of editorial development, NcGraw-Hill Book Co., Inc., New York, 
s. P. 
f E, BLANK, editor, Modern Industry, New Pork, N. T. 
G ~ E  m y ,  Xational Association of Manufacturers, Washington, D. C. 
6aa HENR'EY, member of working committee ; editor, Nucleonics ; consulting 

 URD KBEUTZBERG, editor, Penton Publishing Co., W7ashington, D. C. 
Ik WALTER J. MURPHY, editor, Chemical and Engineering Kews, American 

h 0. BfTAW, managing editor, Industrial and Engineering ChemistrF, Washing- 

f$agLES s. RICH, editor, Electrical Engineering, American Institute of Electrical 

-E STETGOR, editor, Afechnnical Engineering, American Swiety of 39echanical 

dditor, Electronics, McGraw-Hill Publishing Co., Inc., New Tork, N. P. 

Chemical Society, Vashington, D. C. 

m, D. c. 

Wneers ,  x e w  Tork, S. y. 

Engineers, ~ e b q  Pork, K. T. 
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GEOR~E F. SULLIVAX, managing editor, The Iron &e, ChiltoII Publicrcti, 

E. E. THEM, chairman of working committee ; editor, 3Ietal Prog 

S. A. TUCKEB, member of Torking committee; standards manager, ~h~ AItt,.F. 

F. J. VAN ANTWEEPEX, member of working committee ; editor, Che 

Dr. ~ L B E R T O  F. THOMPSOS, secretary ; chief, technical informatio 

New Pork, 3. P. 

Society for Metals, Cleveland, Ohio. 

Society of Mechanical Engineers, Xew Tork, S. T. 

ing Progress, American Institute of Chemical Engineers, K e F  Tork, x. 

sion of information services, AEC, Washington, D. C. r-------------- 

3 =r = 

Director-- - - - 
s Manager--- 

me11 University 



APPENDIX 3 

articipating institutions are : wp 
wttelle Memorial Institute 
t3;smegie Ins t ib t e  of Technology 

Institute of Technology 
mois Institute of Technology 
Indiana University 
fopa State College 
ansas State College 
Dwla University (Chicago, Ill.) 
garquette University 
l ayo  Foundation 
Michigan College of Mining and 

Michigan State College 
Northwestern University 
Ohio State University 
Oklahoma Agricultural and Mechan- 

Technology 

ical College 

Purdue University 
St. Louis University 
State University of Iowa 
Washington University ( St. Louis, 

Western Reserve University 
University of Chicago 
Uriversity of Cincinnati 
University of Illinois 
University of Kansas 
University of Michigan 
University of Minnesota 
University of Missouri 
University of Nebraska 
University of Notre Dame 
University of Pittsburgh 
University of Wisconsin 

MO.) 

Brookhaven NutionaZ Laboratory (Associated Universities, Inc., 
contractor), Upton, Long Island, N. Y. 

participating institutions are : 
Columbia University Princeton University 
Cornell UniTersity Yale University 
Harvard University University of Pennsylvania 
Johns Hopkins University 
gassachuset ts Insti tute of Tech- 

University of Rochester t 
~ nolQgy 
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Project Director _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Dr. C -4. 11% 
Executive Director, AEC Projects _ _ - _ _ _ _ _ _ - _  - -__-_- _ -  I k. JOSEPH J. ----------------- 

ctor for Educat 
Manager _____----- - Oak Ridge Nafionn7 Laboratory (Carbide & Carbon CIlemical; 

div. of Tnion Carbide & Carbon Corp., contractor), Oak 
Tenn. 

Director__-------_-_-----_-----_---_-__--_---------------- 
Executive Director _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - - _ _ _ - _ - - - _ _ _ _  
Research Director ____________________-___--------- - - - -_ Dr nt-------------- 
Acting Assistant Research Director _ _ _ _ _ _ _ _ _ _  _ _ - - _ - - - -  _ - - _ _ _  Dr. E. 13. T 
Assistant Research Director (Y-12) _ _ _ _ _ _ _ _  _ _ - _ - - - -  - - _  _ - _ _  
Acting Project Director (Homogeneous Research Project ) _-- 

---------------- 

Oak Ridge Imt i fu te  of Xirc7~ur Studies (contractor) ,Oak Riclm, _____________------ 
Nlnnager-_- - _ _ _  -__ 

The sponsoring universities of the Institute are : 
Agricultural and Mechanical College 

Alabama Polytechnic Institute 
Catholic Universitv of America 
Duke Unirersitp 
EmorF Tniyersity 
Florida State Cnirersity 
Georgia Institute of Technology 
Louisiana State Universitr 
Jlississippi State College 
Sor th  Carolina State College 
Rice Institute 
Tulane University of Louisiana 
Vanderbilt UnirersitF 
Virgiiuia Polytechnic Institute 

of Texas 
University of Alabama 
UniF-ersity of Arkansas 
University of Florida 
Uniyersity of Georgia 
Universitr of Kentucky 
Unirersity of Louisrille 
Unirersity of Maryland 
Uniyersity of Mississippi 
University of Xorth Carolina 
Cniversity of South Carolina 
Enirersity of Oklahoma 
University of Puerto Rim 
Cnirersitg of Tennessee 
Vnil-ersity of Texas 
University of Tirginizl 
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- 

July 1. 
1950, t o  
June 30, 

1951 
-- 

3,532 
1,296 

413 
250 
244 
322 
114 

. - - - - - - - - 
717 

July 1, 
1948, to 
rune 30, 

1949 

July 1, 
1947, t o  
June 30, 

1948 _- 

884 
712 
175 
188 
107 
68 
53 

4 
- - - - - - - - 

Juls 1, 
1949, to 
June 30, 

1950 -- 

2,594 
1,150 

376 
232 
282 
21 7 
64 

_ _ _ _ _ _ -  
392 

5,298 

298 
92 
34 
6 
2 

2 

434 

_ _ _ _ _ _ -  

1,894 
1,68: 

21t 
30: 
111 
71 
71 
5' 
8: 
9, 
31 
66 

Ang. 2, 
1946, to 
June 30, 

1947 . -- 

407 
280 
82 
74 
49 
42 
11 

---. 
---. 
945 

I 
--' 

Shipments classified by broad 

Radioactive isotopes: 
Medical therapy - - - - - - . 
Animal physiology..---. 
Physics. - _ _ _ _ - -  _ - -  - - - -. 
Chemistry- - - - - - - - - - - 
Plant physiology.---.-. 
Industrial research - - - - 
Bacteriology. - - - - - - - . 
General research and 

development- - - - - - - - 
Other _ _ _ _ _ _ _ _ _ _ _  _ _  - - -  - 

Total. -. ___. . -. - - -  - - 

Physics- _________._-- 

Chemistry.. . -. - -. ._ - 
Animal physiology. -. - 
Industrial research- -. - 
Plant physiology.---- - 
Bacteriology - - - - - -. - - - 
Other __._______----- -- 

Total- - _ _ _ _ _ _ _ _ _ _ _ _  
Shipments classified by kind of 

Radioactive isotopes: 
Iodine 131 _ _ _ _ _ _ _ _ - - - - -  
Phosphorus 32 _ _ _ _ - _ _ -  
Carbon 14 ___.___------ 
Sodium 24 -_.___.-____. 

field of utilization: 

Stable isotopes: 

isotope: 

1,564 
890 
271 
254 
195 
135 
79 

_ _ _ _ _ - - -  
187 

1, f34 
501 
102 
109 
80 

166 
59 

46G 
32.5 

3.442 

RS 
43 
15 
1 
0 
2 
1 

13- 

- - 

__i 

1,37i 
9(# 
14: 
5! 
8( 

111 
s 
2 
9: 
4' 
4 

49 

1 

6.896 3,575 2,191 

175 
69 
35 
21 

5 
2 

_ _ _ - _ - - - -  

307 

245 
68 
33 

4 
E 
4 
f 

214 
121 

45 
2 
1 

3 

38f 

1 

361 

1,21: 
1,n 

141 
15' 
8' 
3 
5 
4 
5 
5 
1 

48 

55 

2,751 
1,8& 

311 
21: 
12: 
21' 

7 
16 
15 
4 

89 

m 

741 
74i 
134 
11: 
3! 
z 
4( 
31 
2: 
2. 
1. 

26 

2,19 Total.. - - - _ _ _ _ _ _ _ _ _ _ -  

Sulfur 35 ___.____.____- 

Gold 198, 199 .._______. 
Calcium 45 
Iron 55, 59 
Cobalt 60 
Potassium 42 
Strontium 89, HI------ 
Other (61) _ _ _ _ _ _ _ _ _ _ _ - - -  

5,298 I 6,896 1 3,44 
-1 

3.57 

103 105 3 
37 13 
7 1 

17 23 

I 
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i i  

TOTAL TTMBER OF 
SIIIFXESTS TO 

XOVE8IBER 30, 1951 
FOREIGS 

\ 

July 1, 

h'ov. 30, 
1951, to 

1951 -- 
1,634 

Sol 
102 
109 
80 

166 
59 

466 
325 

3,442 
__= 

88 
43 
16 

1 
0 
2 
1 

150 

w 

- - 
1,377 

Qoa 
143 
55 
86 
118 
53 
25 
93 
49 
41 

4% 

3,442 

47 

38 
7 
5 
8 

44 
'1 

fry 
99 
107 
74 
64 
41 

56 
5 
97 

2,207 
141 
369 
38 
494 
107 
248 
22 
4 

1,840 
346 
237 
102 
113 
334 
4 

1,548 
2,137 
788 
615 
11 
621 
6 

123 
6 

384 
35 

2,897 
43R 
2 

1,449 
114 
m 

1,357 
19 
72 
4 

603 
978 
198 
157 
224 
3 

si% 
14 

162 
1 
1 
5 
44 
3 
1 
2 
14 
44 
5 
4 
44 
10 
37 

3 
9 
4 

154 
42 
2 
5 
28 

15 
1 

103 
8 

Switzerland - - - - - - - - - - - . 
Trieste- _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - -  
Turkey _ _ _ _ _ _  _ _ _  _ _ _  _ _  - - - . - 
Union of South Afrim---- 
United Kingdom: 

Bermuda--- - - - _ _ _  - - - - - - 
British West Africa.---- 
England. _ _  - - - - _-  - -__  _-  - 

Uruguay - - - - _ _  - - - - - - _ _ _  - - 
Total __________________. 1.213 

Shipments classified by kind 

Phosphorus 32 _ _ _ _ _ _ _ _ _ _ _ _  
Iodine 131 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Carbon 14 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sulfur 35 _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  
]Iron 66,59 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cobalt 60 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Calcium 45 - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gtrontium 89,90 _ _ _ _ _ _ _ _ _ _  
Other . . . . . . . . . . . . . . . . . . . .  

of isotope: 

Totd _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1,213 
1,703 

f 



Floridu S ta te  CoZEege. R. E. Johnson, Exchange Between Labeled Halogens 
Certain Inorganic Halides. 

IZZhois Ins t i tu te  of Technolog?/. G. Gibson, The Fundamental Chemist 
Uranium. 

Illinois Ins t i tu te  of Technology. H. E. Gunning, The Fundamental hiehani 
for the Decomposition of Organic Molecules by Metal Photosensitization and 
Collisions of the Second Kind. 

IEZinois Ins t i t u t e  of TechnoZoglf. 11. E. Runner, Acids of the Hydrogen Fluori 
System. 
Indlimta Univetxitg. F. T .  Gucker, Jr., Equipping of Laboratory for Wur 
Radioactive Tracers. 
102m, Xtate ?Y?2i?xrsit?j of. R. 8. Buckles, The Mechanisms of Addition of Halog 
and of Halogenation Arising from the Action of Polyhalogen Compleses on 
Molecules. 

Massnch usetts Ins t i tu te  of Technology. A. N. Gaudin, Techniques in 
Engineering. 

N e w  Hanipshire, University of. 
Fluorides. 

A’orth Ca?’oZim Sta te  CoZZege. F. P. Pike, Performance of Contractors for 
Liquid Extractors. 

OkZahmia dgrictjltural a n d  UechanicaZ College. 
Liquid-Liquid Extraction and Separation of Salts. 

H. 11. Haendler, Infra-red SpectrcrscoPF 

T. E. Moore, A Study Of * 

Contracts listed as of Nor. 30, 1951. 
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iflc o f .  
g Chemical Reaction Kinetics io the Gas Phase. 

nfr  Cof leg t .  

U. F, Sn-ineharr, Construction and Use of Xass Spectrom- 

T. F. Bates. An In redga t ion  of the Mineralogy 

crsitg. J. Turkerith,  ( A I  Studr of Sueleation Processes, (E)  
Permanent Effwts  Produced by Radiation on Solids. 

H. L. Friedman, Solutions of Inorganic 
olrents of Low Dielectric Constant. 

B. P. Eurtt.  3lechanisms of Gaseous Radiation Chemical 

of Uranium-Bearing Shales. 

c c ~ ~ j f o r ~ t i a .  Ct t i t - f r s i f l t  of. 

u~~iges - s i f y .  
and the Chemical Reactions of Electrons. 

Uttit‘ersitv. L. Gordon, ( A )  Coprecipitation from Homogeneous Solu- 
ical Chemistq of Thorium. 

fcnricc s S F p ,  Universifv of. G. K. Schweitzer, Study of Radiocolloids. 
UiaizxI’situ of. P. B. Stockdale, Investigation of the Chattanooga 

abizt Uniuel-sitv. 31. D. Peterson, Radiation Stability and Inorganic Radio- 

iversitg of. TI’. R. Winsbro, The Development and Study of Con- 
era ted Ion Exchange Separation Equipment. 

g3mf-n~it~, Unirersitg of. F. Daniels, Uranium Exploration and Recovery from 
5s Grade Ores. 

rTl jcersif]/. J. X. Sturtevant, ( A )  Accurate Measurement of Rapidly Chang- 
,g~-dtages and Currents; (B)  The Synthesis and Study of Organic Complesing 
writs. 

e as a Source of Uranium. 

MetaZ Zurg y 

?&@niQ, Z7nizwsify o f .  R. C .  Grassie and  H. A. Johnson, (A)  Netallurgical 
%frstigation of Materials Subjected to Liquid Lead-Bismuth En’t-ironments ; 
f;t Heat Transfer Characteristics of Liquid Lead-Bismuth. 

CGmegie Institute of Technologg. R. Smoluchowski, Radiation Effects. 

f ~lutllbia L7nicersity. 

Iori:ons, Inc., E. Wainer, Investigation of New Methods for the Production of 
k o n i n m  Metal. 

:&wis Institute of Technology. T. Keubert, Imperfections in Solids. 

E~~cGtia, Unicersity of. F. Seitz, Experimental and Theoretical Investigation of 
Whtion Damage in Solid Materials. 

Y i m c h u s e t t s  Ii isf i fz i te  of Techlwologg. A. J. Chipman and 3f. Cohen, (A)  Metal 
%kXuodynamics ; (E)  Solid Solutions and Grain Eoundaries ; (C)  Funda- 
a?Xals of Cold-working and Recrystallization. 

$vsmlivsetts Inst i tute  of Tccfti20Zog1/. F. H. Sorton, Netal-ceramic Inter- 
mions. I 

lrWi Carolina State  CoIlege. K. 0. Beatty, Neasurement of Thermal Prop 
*@Of Xon-metallic Materials at High Temperatures. 

@io State Cinirersifg. C. H. Shaw, Soft X-ray Absorption and Emission Spectra 
a k a i n  Metals and A H O ~ S .  

C .  Bonilla, Eeat Transfer to Molten Metals. 



154 
Bjtanford University. 0. C. Shepard, Resistance of Materials to  Envir 
of Xolten Lead and Bismuth. 

uQJ%,E: 

Physics 
FEorida, University of. D. 0. Swanson, Air and Rainfall Neasurements, 

Johns Eopkiiis Unimrs i tp .  S. S. Hanna, Fast h'eutron CrOSS-Section aIea\2r+ 
ments. 
Johns Hopkins Unircrsity. L. Madansky, Gamma-ray Spectra and 

~~ tection. 
Kansas Wtate College. 0. M. Fowler, Precision Beta-ray Spectrometry. 

Hassachusetts Institute of TechnoEogp. C .  R. Harrison, Echelle Spectrasc~I,,. 
Uichigan, University of. H. R. Crane, 300 Mev Racetrack Synchrotron. 

r .  

NucZear Development Associates. H. Goldstein, Fast Neutron Data p ' o j a t  
Ohio Lgtate University. J. N. Cooper, Nuclear Spectroscopy. 

Jassa.clltls~tts 1 
;lerooval of rad 

Ohio State Universitg. M. L. Pool, H3 and HeS Bombardments of varioUs 
Nuclides in a Cyclotron. 
Purdue University. R. 0. Haxby, Basic Research Using High Energy Electrone 
and X-rays Produced by a 300 Mev Synchrotron. 
Rice Institute. T. W. Bonner, Nuclear Physics of the Light Elemeqts. 

. 
Vandmbilt Universitg. S. K. Haynes, Beta-ray Spectroscopy. 
FandWbiEt University. 
Techniques. 

D. Hill, Neutron Spectroscopy with Specific Ionhatior 

Washington, University of. 

Wisconsin, University of. J. Dillinger and C. K. Lane, Studies in Low Temppn. 
tu re  Phenomena. 

C. L. Utterback, 60-inch Cyclotron Project, 

REACTOR DEVELOPXENT RESEARCH CONWCTS 

Brookhaven National Laboratorg. L. P. Hatch, Waste Disposal, 01 
disposal of radioactive materials by permanent fixation on natural clays, 
CaZifor*iia, Uniz;ersity of. N. B. Gotans, Research and Development 
Use of Sewage Treatment Processes on Radioactive Wastes. Investigating t m ~  
of sanitary engineering methods for disposal of high-ToIume, lorn-level rsdb 
active wastes. 

California, Uitiversifg of. R. Bromberg and W. L. Martin, Liquid Systems 
Engineering Research. Studies of bubble and gas formation in liquid system 
and transient behavior of high-temperature, high-pressure water systems. 
Columbia University. E. L. Caden and C. G. King, Utilization of Fission 
ucts. To study possibilities of a commercial process of food preservation, 
ing the bactericidal properties of penetrating X- and gamma radiation, inc 
mixed fission products. 
~ o l u m b i a  University. 
and development on the effwt of radiations from fission products, parti 
the effect of gamma radiation on chemical reactions. 

Ha?r:ar& University. E. A. Thomas, Waste Disposal. Determination 
tribution and disposition of radioactive material introduced into fresh 
reservoirs and streams. 

ionul I3urea.f 

IT. A. Selke, utilization of Fission Products. ResPsrrt 

~ 
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1 irrd Gn i Cersitjj. Philip Drinker, Air Cleaning. Research and derelop- 

~~ 

cleaning. including equipment, saniplillg methods, compilation of air- 
hnndbool;, and training of personnel. 

is, ~ ~ ~ i ~ e r s i f ~  o f .  H. F. Johnstone, Aerosol Research and DeTelopment. 
tion of fundamental properties of aerosols as related to air cleaning. 

aopkills University. Abel TTolxnan. Disposal of Liquid and Solid Radio- 
astes. Concentration of radioactivity in plumbing systems ; adsorp- 

of r3dioactire material on natural waterborne silts ; circulation of estuarial 
:iC” 

,,krte-gan~--ilZe CO. H. T. COSS, Thermal Insulation Matter. To develop insula- 
! r ~ better insulating properties than those now awilable and with charac- 
I [,011- 
I ,g1itdde for reactor use. 
dl- 
JdAur D. Little, Ino. E. Stafford and W. J. Smith, Filter Research and De- 
depmeet. De~~elopment of high-efficiency, high-temperature, acid-resistant 

,,odsacjtusetts Institute of TechnoZogy. Rolf Eliassen, Water Decontamination. 
ReIuoTal of radioactivity from water supplies by conventional water-treatment 

y,seaohusetts Institute of Techltology. B. E. Proctor, Utilization of Fission 
fndacts, An investigation of uses for fission products in  the sterilization of 

pharmaceuticals, and tissues. 

girhjgan, University of. C. W. Good, Industrial Utilization of Fission Products. 
bFstjgate possible use of fission products and identify areas within which (a)  
,ndu~trial uses of such products are technically and economically feasible ; and 
(bl  further research and development would be useful. 

distribution of activity in  institutional incinerators. 

for removal of aerosols from gaseous effluents. 

D,tthods. 

ginrtgsotp, University of. H. S. Isbin and N, R. Amundson. Reactor cooling 
,Tatigations to study pressure drop and transient flow characteristics in two 
we, water-steam, systems. 
,fntimd Bureau of Standards and Once of Xaval Research. L. S .  Taylor, 
pmtration and Diffusion of High-Energy Gamma Rays. Analytical and experi- 
mtal studies to proride data for  design of gamma ray shields. 

%ptionaZ Bureau of Xtandards. U. Fano, Shielding Calculations. Detailed cal- 
slations of gamma ray attenutation in far ious media, covering a wide range of 
gamma energies. 

Xetc Jfexico, Univemitg of. C. W. Beck, Waste Disposal. Petrographic and 
heralogic studies related to disposal of radioactive wastes. 

Bew York U?zivemitg. C. Edwards and W. E. Dobbins, Waste Disposal. Feasi- 
bility of trickling filter and activated sludge process fo r  treatment of dilute 
radioactive wastes. 
3trr Fork University. Gordon Strom, Atmospheric Disposal. Investigation of 
ksibilitg of using wind tunnels in evaluating disposal of gaseous effluents. 

To provide for 
eQ1oprnent of methods of applying special metals on odd shapes. 

k s e h e r  Polgtechlnic Institute. J. 0. Hougen, Liquid-Liquid Extraction Stud- 
&. Research in  liquid-liquid extraction ; experimentation with pilot-plant size 
atroction column. 

= mer Weld Procesu Co. R. A. Wiese, Protective Coatings. 

.. 
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Stanford Resenrch Institute. 
tion. 
reduce rolume, and decontaminate liquid radioactire Tastes. 

P. W. Cook, Feasibility Stud!- of Solar 
l Y l l u  

To el-alunte feasibility of using e n e r n  content in sun‘s rays to  er ah-;, {, 

Stanford Rescnrcfi Imtitict e .  P. J. Lovewell, Industrial Surrey. To StimUi:tlr 
industrr  in inrestigating uses of fission products and to determine 
desirable research and derelopment. 

Yale Unitieraitg. E. H. Bretton, Ctilization of Fission Products. Research FJIl 
effect of radiations from fission products, particularly gamma radiatiol, ,~~~ 
chemical reactions. 

BIOLOGY, ErlEDICIKE, AND BIOPHPSICS RESEARCH CONTRACTB 

Biology 

Amherst CoZZege. G. TT. Kidder, Research in Radiobiology and Biocheaw 
Genetics using Radioactive Isotopes. 
Arizona, Unirersity of. W. H. Fuller and W. T. MeGeorge, Utilization of Phce 
phorus from Biological Materials and Vptake of Strontium by Various T~~~ 
Crops? 

.Arkansas, 2771i2;er~itg of. P. L. Day, J. R. Totter, J. S. Dinning, and I. hleschaut 
Studies on the Biochemical and Nutritional Aspects of X-radiation I n  jury. 

Arkansas, University of. I. Nescham and E. Kerekes, Basic Studies in the cai- 
zation of Cobalt 60 as a Radium Substitute. 

ArI;unsus, University of. J. N. Siegel, Investigation of Intermediary M e t a b o h  
of the Photosynthetic bacteria.‘ 
Batteble Hernorial Institute. 
in Plants? 

K. S. Chester, The Xutrition of Obligate Parasib 

BatteZZe Henaor.ia2 Institute. 
cides.’ 

K. S. Chester, Study of Mode of Action of Fungi- 

BoUce Thompson Institute. G. L. IleKew, Use of Tracer Fungicides in Deter- 
mining the Mechanics of Protecting Plants from Fungus Diseases.’ 

Brooklyn, PoZytechnic Institute of. C .  Neuberg, Factors Influencing the Solu- 
bility of Heavy Metal C‘ompleses and Their Metabolism. 

BrooPlyn, PoZ?/tec?1nic Institute of. 
on Enzymes and Viruses. 

G. Oster, Effect of Ultra-violet Radiation 

Brmm Oniz*ersity. 
I n  jury. 

J. IT. Wilson, The Role of the Intestinal Flora in Radiatkn 

California Institute of Technology. 
Effects of High Energy Radiation.’ 

G. W. Beadle, The Genetic and CStolo$@l 

California Institute of Technology. 
Labeled with Isotopes? 

H. Borsook, Biological Synthesis of Proteis 

2 I’1:int science project. 
Contract administered through OEce of Sttral Research, Washington, D. c. 
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Nrziz;ersitp of. H. A. Barker, W. Z. Hassid, and C. C .  Deln-ich, Chemi- 

l-,,iz:crsify of. A. S. Crafts. The Translocation of Herbicides in 
es and other indicators to study absorption 

o,7tifl. I;,it,crsjty of. G .  H. Hart. The Effect of Radiation on Work Capacitj- 

ia. ~lzi~ersity o f -  L. Jacobson and R. Orerstreet. StuclF of the Internal 
,#om holic Factors and the External or Emironmental Factors Influencing Ion 
3 Sfern 
- ioD by plants-’ ,w@ 

gnicersity of. 11. Kleiber, Intermediarl- Netabolism of Organic 
‘-d,mio~ and Biological Synthesis in Farm Animals. 
:,,rtSp@~~ 
i dirfl&, Gfljce?*ssitl/ of. F. 31. nirrell,  F. S. Gunther, R. L. Netcalf, and R. B. 

use of Radioactive Tracers in Studies of the Mode of Action of Organic ;yreb, * 
seticides- 
, . ~ ~ ~ ~ ~ ,  UniversitY of, a t  LO8 -4ngeh. T. A. Geissman, The Sites 2nd nlecha- 
,:** of ~c t ion  of Physiologically-actke Substances, with Particular &4pplica- 
:ion to Drug$ Acting UPOR the 4utonomic I’u’erTOus System. 

,aforllia, ZTrcicwSitfI o f ,  at LO8 Aweles .  S. G .  Wildman, The Study of Plant 

m-890, li?zit*e?-sity of. 
rmpods. 

as Approached by the StudJ- of the Normal Plant Proteins? 
E. 31. E. Geiling, Pliospthesis of Radioactiye Drug 

rr~upn&ia UnicersitY. 
Emphila. 

T. Dobzhansky, The Population !Genetics of Species of 

~~~~u liniversify. C. G. King and H. B. Burch, The Metabolism of Ascorbic 
Add, Glucuronic Acid and Glucose Labeled n-ith C 14 in Known Positions. 

eaapcficzit Agricuzltural Experiment Station. A. E. Dimond and J. G. Horsfall, 
’ftierapy of Plant Disease bF Nuclear Radiations? 

gmeelE C7niz:ersity. Bf. R. Zelle, Cytological and Genetic Studies of Bacteria as 
g&ted to Effects of Radiation. 
rrfluicare, LWversitg o f .  -4. ill. Clark, Radiation Effects upon Haploids and 
IQploids of Habrobracon. 

Duke I‘tziversit?!. P. J. Kramer, Study of the Factors Affecting the Absorption 
;I Radioactive Phosphorus by Mycorrhizal and Non-mycorrhizal Roots of Pine? 
hA-e University. K. Id. Wilbur, Isolation and Properties of Rat Liver Nuclei ; 
!&hell Formation in Mollusks and Barnacles as Studied by Radioisotopes. 
Pirrury W. Thurston. Laboratories, Lo8 Anyeles, Cali f .  B. H. Ershoff, Compara- 
aeEffects of the Known B Vitamins and an Unidentified Antitoxic Factor in 
Ltwr on Radiation Injurx in the Rat. 
mwida, Onit‘ersity of. G. K. Davis, R. L. Shirley, and A. M. Pearson, Concen- 
LWion of Mineral Elements in the Fetus and the Relationship to Placental 
Ransfer of These Elements. 

h2hum University. 
WP ; Mechanism of Thiamine Inhibition by Thiamine Analogs. 

E. V. Brown, Fate of Thiamine Analogs in the Animal 

*Rant science project. 

i 
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u?tiz.ersit?l. F. F. ~ o r d ,  Investigation on E:nz,vmatic ~ e g ~ ~ , , ~ ~ , ~ ~ ~ , , ,  ,,, * 

r\'atire and Chernica11,r Nodified Proteins. 

Georgia, CwjversitZI of. E. P. Odu~ll  aud J. J. Paul, An Ecological stlifll 
Land-use, Succession, and Indicator Invertebrate and TT'arlll-blUOded j'L,rlGJ,;+ 
Populations of the Savannah Riyes Operations 

Georgia, Unirersi ty  of. H. Shoenhorn. The Production of Jlutant Strairt, 
Euglenoid Flagellates and Their Use '" 

lWi , , t  
Processes.2 

Harris Research Laboratories. If-ashington,  D .  c. N. Harris, The Chemistry . r,: 
Biosynthesized Isotopically Labeled CellUlOSe and Allied PO1ysflcharides; 

Harvard University. K. Sax, Dosage Curves under T'aSSing Conditions of TiB,k 
and Intensity of R a d i a t i ~ n . ~  
Eozoard Unisersity. L. A. Hansborough, The Effect of Labeling the G~~~~ 
on Fertilization and Development. 

~ d a h o ,  Tjniversity of.  IT. EL Ferrell, T. S .  Buchanan, and E. E. Hubert, A Studp 
of *4bsorption and Translocation of Mineral Elements in Diseased and H~~~~~~ 
western Jyhite Pine bx the Use of Radioactire 

IZEinois, Univer8itg of. I. C. Gunsalus, Intermediary Netabolism of 
drates. 

Illinois, University of, R. C. Johnson and H. E. Carter, Nutritional Eiochern- 
istry on the Metabolism of Amino Acids and Vitamins. 

Il l inois,  University of. H .  H. Mitchell, Content in Human Tissues of T~~~~ 
Elements. 

Indiana Unive?'sity, F. Haurowitz, The Mechanism of the ColUbination irf 

Antigen and Antibody. 

Indiana University. H. J. Muller, The Influence of Radiation in Altering the 
Incidence of Mutations in Drosophila. 

Ind ians  University. T. M. Sonneborn, Specific lmmobilizatiou Substances 
tigens) of Parameaium aurelia. 
l izdiana University. W. J. van Wagtendonk, Immunochemistry of Parameciaat 
aurelia.  

Iowa S ta t e  College. S. AronoE, Metabolism and Physiology of Roots.' 

Zowa State CoEEege. J. W. Gowen and J. Stadler, Quantitative Study of Life- 
time Sickness and Mortality and Progeny m e e t s  Resulting from Esposure of 
Animals to Penetrating Irradiation. 

Zowa &ate CoZEege. F. SchlGk, Xucleic Acid Metabolism. 

Iowa S ta t e  College. F. H. Spedding, Combined Biochemical and Physiolo@d 
Action of Tyrosine and .) Vitamin B 12. 

I0zL.a Sta te  College. C. H. Werkman, Synthesis and Dissimilation of Bacterd 
Xucleic Acids. 

Johns Bopk ins  Uniuersit!/. R. Ballentine and W. D. McEIroy, Metabolism 3ud 
Functional SigniEcance of Cobalto-protein.' 

-ti:* 

the Studs of Carbon Dioxide F' 

Plant science project. 
3 Contract administered through Office of Xaral Research, Washiugton, D. C. 

Plant scienw 
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~ n i r e r s i t y .  B. F. Crow, Purification of Intrinsic Factor in 

Bopkins iynirPrsif?/. W. D. McElroy and C. P. Sxmson.  Modification 
e of Supplemental Enrirounlental Factors of the Frequency of 

Chromosome Changes Induced by X-rays, IladioactiTe Isotoves. Ultra- 

~~~~~ Bopkins t7tticerSit.V. C. P. Richter, Part PlaFed by the Adrenals in the 
of mts to Withstand Radiation Effects. 
State College of Agriculture U t t B  Applied Science. P. A. Dahm, An Auto- 

hic Study of the Distribution of Radioisotope Labeled Synthetic Or- 
secticides in Relation to  Insecticidal Resistance to These Compounds by 

and Kitrogen Mustard. 

ibinatictn 

-41 teri ng t h P 

t 

idy of Life- 
Esposure of 

'hysiologicul 

if Bacterial 

ibolism aud 

,... :, .I .... 
.... !'. ... ,: ~, ;$ i: :I 

i.' 

goIIpBs, Uniuerstity of. C. A. Leone and 8. B. Leonard, Radium Chloride and 

B@ 
B. Wallace, Adaptive Value of Bx- w 

J. E'. 
P 
[.*is 
gdsm&21 and V. Williams, The Effect of Biotin on Acetate. Utilization and 

~ ~ ~ ~ ~ a ~ ~ u  State Unil'er-sity. H .  E. Wheeler, Investigations of the Physiology, 
m&cs, and Host-parasite Relationships of Plant  Pathogenic Fungi by the 
rg Radioisotopes? 

opoietic PhysiologS of Rodents. 
Island Biological Assoeiati0r2, I%c. 

fun@ State Univer-sity and Agriculturab and Mechanical College. 

synthesis by  micro-organisms. 

irneatal populations Exposed to Radiations. 

~ ~ ~ z ~ ~ a ,  Unicersitu of.  J. C. Shaw, The Metabolism of Acetate, B-hydro- 
tqbutric Acid, Glucose, and Other Carbon Compounds in Lactating Ruminants. 

sid@aa State College. R. E. Byerrurn and C. D. Ball, Transmethylation in 
Prnts.' 
gi&gQn State College. H. B. Tukey, The Absorption and Utilization of Radio- 
anelides -4pplied to the Lezres of Plants ; the Absorption and Utilization of Stron- 
ria by plants? 
gkhigun State CoZlege. L. F. Wolterink and E. P. Reineke, Hormonal and 
Satritional Factors which Alter Half-lives and Differential Absorption Ratios 
@Calcium Manganese, and Cobalt in the Animal Body. 
Yieltigan, University of. C .  L. Markert, Mutagenic EfPects of Different Types of 
Radiation. 

1 
1 

lftchigan, University of. J .  V. Keel, The Estimation of the Rate of Mutation 
of Certain Human Genes. 

Yinnesota, University of. W. E.  Peterson, A. Heminmay,  and L. Mix, Study 
d Uilk Formation by the Use of Radioactive Compounds. 
h n e 8 o t a ,  University of. E .  C. Stakman, Effects of Radioactive Substances 

aWw'i, University of. S .  Brody, Determination of Thyroid Actiritg in Farm 
Animals h j  the Use of Radioactive Tracers. 

ub8Wi, tmiz;ersity of.  J .  Levitt, Translocation of Mineral Substances in  
f'lUltS. 

Plant Pathogens and Other Nicro-organisms.' 

- 
fPlant science project. 
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ersitg of. L. J. Stadler, The Genetic Nature of Indu 

tons. 
, p l l Y 7 ~ ~ '  

3-ebraska. Cnitxrsity of .  
Thermal Xieutron Irradiation of Crop Seeds.2 

S ~ r t h  Carolina Sta te  ColZcge. 
Movement of Organic and Iriorganic Camyounds in the Tissues of Intact T P ~  
Species.2 

tion upon Genetics and Physiological Characteristics of Peanuts.' 

ATor-th Carolina S f a t e  College. D. S. Grosch, The Genetic and Devel 
Effects of Ingested Raifioactives. 
3orth C a r o l i m  State College. h'. S. Hall, Study of the Movement of Ion 
Soil Systems.* 

Korth CnroZina State College. 
on Lipide Metabolism. 

North Carolina, UnJuer8itg of. D, P. Costello, The Effects of Rad 
Specific Energies on Mitosis. 

North  CaroZina, Fniversi ty  of. 31. Whittinghill, The Partial  Elimination of 
Lethal Genes Before Reproduction in Drosophila by the Use of Enr 
Agents. 

h'otre Dame, Universi ty  of. C .  S .  Bachofer, Study of Protection of Virus s~~~ 
against Irradiation. 

Oberlin ColEege. G. T. Scott, Studies on the Physiology of Ion Accurn 
Electrolyte Balance in Living Cells. 

Ohio Agriculf tiraE Bxperiment i3tafion. T. Kommendahl, The Physiology a 
Genetics of Plant  Pathogenic Micro-organisms when Grown in the Presence 
Various Radioisotopes? 
Oklahonta Agricultural and iUeclwnkal College. R. If. Chatters, E 
dintion on Plant Growth? 
OkEa7toma Agricultural and MechanicaZ College. A. Eisenstark, St 
bacter Mutants Produced by Beta Irradiation? 
07cZahoma Agricultural and Mechanical College. R. MacVicar, Isotope Inr 
tigation of the Mechanism of Nitrate Reduction in Bacteria.' 
Oklahoma Research I m t i t u t e ,  Universi ty  of. R. W. Goff, Study of 
Isotopic Irradiation on Embryonic Capillaries. 
OkEa7ioma Research I7tstitute, L7niuersity o f .  L. Rohrbaugh and E. 
of the Translocation of Tagged 2,4-D and Other Growth Regulato 
Light and Darkness.' 

Oregon S ta te  CoZEege. 
osyacetic Acid and Isopropyl n-phenyl Carbamate.' 

Oregon S ta te  CoZEege. 
Acid and Carbohydrate-amino Acid Interrelationships Using Is0 
Oregon, University of. 
active Isotopes in Germ Cells and Reproductive Tissues During 
Activation. 

E. F. Frolik and R. Jlorris, The Genetic E~ 
ws ,,, 2 1  .$tea Liv 

qfter C 3 ,  D. B. Anderson, Investigation of tile Rat,, 

iVorth Caroli,ta S ta te  College. TT. C .  Gregory, Effects of Mwlear Reactor Itadla 

S. B. Tove, Effect of the Composition of the 

J. K. Butts, The Mode of Action of 2,4Dichloropb 

V. H. Cheldelin and E. E. Christensen, Vitarnin-amb@ 

P. L. Risky  and A. L. Soderwall, Localization Of Radio. 

2 Plant science project. 
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ilson, Svnthesis of Isotopic Carbon Corn- 

A, ~ ~ i z j p r s i t ~  of. R. Buchsbaum, The Study of h'ormal and Virus- 
tire in  Perfusion Chambers Before, During, 

Dur8k, g&wsitq of. M. A. Lanffer, Study of the Correlation of Radiation 

tre u.&,msity Research Foundation. H. Koffler and 13. U. Powelson, The 

H. KofBer and P. A. Tetrault, Use of 
ng Mold Metabolism with Emphasis on the Assim- 
Ilium Chrysogenum and Other Representative 

and R. V. Talmage, Action of Relaxin and Re- 

hanges in Viruses. 

,i.t.ersit~ Research Foundation. 

**& Studies on Cellular Metabolism. 

B,  ~wJia0.n Memorial hboratory ,  Bar Harbor, Uahe.  E. S. Russell an 
s. ilurray, The Maintenance of a Genetically Controlled Colony of Mice t 

0 AEC Installation ns of Known Constitu 

College. J. E. Gunckel, Histological and Physiological Effects of Ir- 

~ @ @ 8  College* H. E Haskin, Distribution and Accumulation of Radioiso- 
rws of Phys~ological Importance in Shellfish. 

ccumulatiotl ctl1d 

Physioiogy aud 
the Presence <)f 

'6, Effects of Ra- 

Study of Amto- 

*, Isotope Inres- 

of the Ef€ech of 

E, L. Rice, Studr 
tors in Plants in  

!,4-Dichlorophen- 

, vitamin-amiuo 
.atopic Tracer& 
zation of Eadi@- 
Quiescence a88 

-. ~&t~onian Institution9 Washington, D .  C .  R. B. Withrow, A Biochemical 
&-&gation of Photomorphogenesis in Green Plants? 
$Nth CaroZina, UTnivmsit.tl of .  W. E. Hoy, An Ecological Study of 
plan& and Cold-blooded Vertebrates of the Savannah River Project A 

gouth Dakota, Dniwersity of. ead and 0. E]. Olson, Me 
9j)eniurn and Sulfur in Plants.' 
wirern California, Uniuersit Skuel and A. L. S. Cheng, Effect 
 tion on on Intestinal Abso 

t k m  Illinois University. C. of X-irradiation on a 
oid Series of Yeast Cu 

k m  Research Institute. 

ord Research Institute. R. Pencharz and D. Singman, Ex 
&the Direct and Indirect Effects Produced by X-irradiation of the Spl 

M m @ e  Unhersitg. J. Lein, The Study of Intermediate Car 

hnessee Agricultural m.4 In&wtm'aE Btate CoElege. H. €3. Crouch, Radiation 
ad pacer Element Studies on Certain Pathogenic Protozoa and Kernatodes of 

Bfter Installations have been Completed. 

Formate Required to Produce Radiation Effects. 

in Neurospora Using Radioactive Carbon and Biochemical Mutants. 

science project. 
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Tennessee, University of. IT. K. Baker, Inrestigation of the In  
gen Tension on the Frequencr of S-ray Induced Nutations an 
Aberrations in  Drosophila. 
l c z a s  dgriciiltural Erpcri,tli.ttt Stat ion.  

2 cxas AgricuZturaZ and Xeclianical ColEcgc. J. H. Quiseuberry, 13t'fects c,f ~- 
Irradiation on Reproduction of the Domestic Fnn-I. 

Texas, Gn i ce rs i ty  of .  J. W. Foster, Metabolic Prucesses in 3iolds and FuLizI 

Terns, Uriiversity of. J. Myers, Study of the Relationsliips of Algae to ti,r ~ , - ~  
posal of Radioactive 

Teoas, University of.  
mdia t ions  on the Genetic Sxstems of Organisms. 

U .  E. Deparlnzent of dgriciilturc--BzLreazs of dninzul In(ZustrU, 
Embryonic Metabolism and Internal Radiations. 
U. S. Department of Agriculture. 
actire Labeled Fertilizers and the Effects of Internal Radiation on Plant G ~ ~ , ~ ~  

0. 8. Departnwnt of Agriculture-Bureau of Animal Industry. B. Winton, 
Effects of Radiation on Chickens, with Special Reference to 
Fertility and Other Physiological Factors. 
U. E .  Department of Interior-Fish and E'ildEife Service. 
rey of Accumulation of Radioactivity in  Salt Water Fish. 

ET, S. Department of the Interior-Fish and WiMEifc Sa-vice. 
Physiology of Cold Water Fish. 

U. S. Department of the Na&-RadioZogicaZ Defense Laboratory, Physiolo,rrim: 
Studies Related to  the Recovery of Dogs from Fractionated 

Union College. L. B. Clark, Biological Effects of High Voltage Radiation? 

Utah State  Agriczcltzwe College. C.  Biddulph, T=se of Radioisot 
of Reproduction. 

Utah State  Agriculttirc College. D. W. Thorne, Use of Radioiron in Studyin;; 
Lime-induced Chlorosis.2 

Utah, Univewity  of. L. P. Gebhardt and L. T. Samuels, Use of Labeled l'ho%. 
phorus in the Study of Xeme Tissue Metabolism During Inrasi  
Tissues. 9 I131 in Treatn 
Utah,  Uniccrsity of. J. I3. Spikes and R. W. Lurnrj, Studies 
Processes in Cell-free Preparations.2 

F'irginia Polytech?nic Institute. E. P. Johnson, Radioactive Isotopes to Tmrv 
Leucosis and Xen-castle Disease in Fowls. 

Waslii?&gton, State College of. 0. Biddulph, The Ziuc Nutrition of Plants k 
Calcareous Soils.2 

Washingtoti, State CoZZege of.  0. Biddulph, Absorption, Translocation and Dk- 
position of Tarious Elements in  Plants.2 

Washington, State ColZege of.  N. Higinbotham, The Rate of Movement of 101-13 
Into and Through ParenchFma Tissue as Affected by Rate of Water Uptake.' 

E. Reiser, Aletabolism of G ~ ~ - ~ . ~ ~ ~  

W. S. Stone, Research on Direct and Indirect 
~~ 

F. W. Parker, Production and Use of 

W. A. Chipmae. Par- 

ornia, Univerc 
active Stront 

2Plant science project. 
8 Contract administered through OBCT of Karal Research, Washington, D. c. 
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State College of. H. B. Nilue, The Effect of X-rays Upon the 
i r ~ ~ f i  I sI>e+ficitx of Papain. 
&$11'a 

??, ,gate Co7Z~ge of. L. Smith, A Study of the Factors Influencing the 
~~~~i~~~ Effects of X-ram. 
pi0 

Prsit!l. H. G. Wood and L. 0. Krarnpitz, Intermediary 
p 8 t  t-rtz, 
tirtabolisIll of Carbohydrates by Bacteria. 

iiacor18in, Unirersity of. 11. H. Burris and P. IT. Wilson, Biological Kitrogen 

Firat io 
11. H. Burris, 31. J. Johnson, and P. W. Wilson, Ale- 

~r iac? '~f  Organic Acids in Higher Plants and Micro-organisms.2 

aixco21sjn, Ufiicersitg of. n. E. Green, Effect of Radiation on Enzymes in the 

s 
~~~~~, University of. J. Lederberg, Cytogenetic: Effects of Radiations on 

gw&., University Of .  P. H. Phillips. Long Time Effects of Intermittent 
~a~~~ on Dogs. 
~ ~ ~ i ~ ?  University of. A. J. Riker and J. E. Iiuntz, The Use of Radioactive 
j@Wpes in Determining the Role of Root-grafting in Forest Trees.2 

~ r ~ j ~ ~ g ,  Uniuersitg of.  Investigations of the Interrelationships of Sulfur, 

salc g3tit'ersitu. D. AI. Bonner, Relationship of Genes to Biochemical Reactions 
in seurospora. 

l g l p  miversitu. 31. I. Bunting, The Genetics of Serratia. 

T& uriiuersitu. N. €3. Giles, Jr., Investigations on the Mechanism of Radiation- 
bduced Chromosomal Rearrangements in Tradescantia and Gene Mutations in 
5.tuospora. 

yak Utzil-ersitu. E. C. Pollard, Irradiation of Viruses and Large Molecules. 

in!$* 

~ ~ ~ r i ~ ~ *  

Isotope 

Ffi i rws i ty  of.  

[&llIs~ 

lophorase System. 

and Calcium in Selenium AIetabolism.2 

Medicine 

k t h  lerael Hospital d4ssociation, Inc., Boston, Mass.  H. L. Blumgart, The Use 
s f ~  131 in Treatment of Heart  Diseases and Follow-up Studies on Biological 
Bects of Radiation. 

~rlstoii Unirersity. W. TV. Jetter, The Efeects of Sublethal Doses of Ionizing 
ihdin tion on Physical Performance ; Related Biochemical and  Pathological 
Sindies. 

Boaton Unitersitu. B. R. Lutz, The Effect of Irradiation on the Functions of 
:&all Blood T'essels. 

~~~~ University. L. C. Wyman, The  Effect of Irradiation on the Growth and 
~ Fmctioning of Transplanted or Regenerated Adrenocortical Tissue in the Rat, 

f@Wnia, Uttimrsitg of. H. Becks, Investigations of the Dietary Effects of 
i F@hctive Strontium, Calcium, and Phosphorus (Dental). 

ChicQDo, Uni.tiersity of. H. S. Snker,  Investigation of the Mechanism of Anti- 
MY Synthesis by the Tracer Technique. 

'Plant science project. 



Children's Kediuzl  Ceder  o f  Boston. 

and the Vascular Defect. 

S. Farber and E. S. Buckley, jr., The 

Nature of Bleeding in Pancftopenin Kith Special Regard for Thrombocyt OpeIda 

Cincinnati, University of. R. C. Crafts, The Hrpophysis and Iron Metabolism) 

Cincinnati, Unimzrsit2/ of. R. A. Kehoe, F. R. Dutra, and E. J. Largent, Research 
on the Biological Effects of Beryllium and its Compounds. 
CoZora&o, Universitg of. Y. 15. Dean, Study of the Relationships Between chc,&. 
ical Structure, Physical Characteristics, and the Biological Activity in the Inter. 
mediate Metabolism of Nucleic Acid Derivatives. 

- 

QoEorado, Universitg of. J. R. Lacher and J. D. Park, Research on the las. 
red Absorption Spectra of Xucleic Acids, Amino Acids, and Related Compounds. 

Colorado, Universitg of, T. T. Puck, Bacteriophage and Radiation Mechanisms 

Columbia Universit?_r. I .  J. Deyrup and A. Gorbman, Biological Effects of Radia. 
tion from Excessive Amounts of Radioiodine. 
C'oZumbia University. H. Grundfest, Study of Changes in Permeability of sor. 
mal, Poisoned, and Irradiated Nerve Fibers. 
Columbia Universitg. P. B, Hudson and J. 31. Reiner, The Turnover of Spa& 
Proteins, Protein Fractions, and Nucleic Acids in Normal and Malignant H u ~ ~  
Testes and Kidney. 
Cotzcitzbia ['nicersitg. D. Nachmansohn, Effect of Exposure to Radi 
Xaterial and to X-ray Irradiation on Nerve Tissue. 
Cornel? University. H. G. Wol$ Effect of Adrenocorticotropic Hormone, 
sone, and Other Steroid Hormones on Phospholipid Metabolism. 
C ' r e c d ~ o r e  State Hospital ,  Xew Y'ork. Co Tui, lnvestigations on the Rels 
ship of Human Skin Types to Blood Types and Related Studies on the h l d  
of Thermal Injury. 

+ 

~ 

Duke f inirersity.  
Dtilie Uiiicersity. 
2IuX-c U?zirersity. 
Health and Disease. 
ir,u?x Etziz2wsity. 
Narrow. 

P. Handler, Training Program. 

1'. Handler, Turnorer of Organic Phosphates in the GW- 

J. S .  Harris, Studies of Electrolyte and Fluid 

R. IT. Rundles, Study of the Metabolism of the Humsn 

Contract administered through OWce of Kava1 Research. Washington, D. c- 
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r,nctolc+Tz u n i w r s i f y .  C .  F. Gewliich-ter. A Study of the Redistribution of 
njetallic Ions in Bone Metabolism and in Bone Disease and Seoplasnis 

#h:.c‘UF 
as]tingfon University, TTashi?igfon. D .  C. P. K. Smith and E. L. Alpen, 

tt . of the Effects of Radiation on the BiosFnthesis and Degradation of 
qildle - ,oteins and Its Modification hx Various Agents. 

”“&the.& of Phospholipids and Xucleoproteins in the Rat. 
thP I-. 

parr,enlann Jicdical C07lWi? a n d  Hospital .  Philadelphia, Penna. J, S. Roth 
M. J. Boyd, A Studs of h’utritional and Other Factors In-rolred in Radiation 

rz.ard University. J. C. Atib, Rtudr of the Metabolic Activities of LiT&g 

gerd i7rtiz:ersifg. D. G. Cwan and R. D. Erans,  Production of Cataracts bF 
* om and Other Radiations. 
aorras(i unicersitv. D. G. Cogan and D. D. Donaldson, Stereophotography of 

gaflard Uaiversifg. D. G. Cogan and D. D. Donaldson, Assembly and  Delivery 
sf Cameras for Stereoscope Photo, -raphy of the Anterior Segment. 

Boroard Oniversity. A. B. Hastings, Use of Isotopes in Study of Metabolism 
31 Organic Substances in Mammalian Tissue, 

ficO 
Fj,.:llen 

+@p Tv 

,,de@ 

oh the Use of Radioisotopes and So-rd Chelstlng Compounds. 

icl., g?ziuersifzJ of. S .  A. Singal, The Effects of Kutritional Deficiencies 

and Resistance to Radiation Injury. g d  
!ajar7 

nisms by Means of Suitable Isotopes. 

p.lE 

segment of Exe with Special Reference to Crystalline Lens. 

goward Universif?/-Po?zdz.ille Hospital. S .  P. Hicks, The Effects of Ionizing 
Rsdiations on the DeTeloping Mammalian Nervous System. 
H o ~ ~ r d  Universify, R. F. Sognnaes and  J. H. Shaw, Xetabolism of the Teeth. 

gomard Universitv. -4. K. Solomon, Eee of Isotopes on Medical Problems. 

~ , , ~ ~ . a r d  Cnicersity.  J. L. Tullis, (-4) Investigation of Factors Regulating the 
F,,mation, Maturation, and Liberation of Formed Blood Elements from Bone 
&now; (B) Further Studies of the Separation and Utilization of Formed 
f:loorl Elements. 

$&ins Laboratories, Inc., New York Ci ty .  
mf of Nucleic Acid Constituent Produced by Radiation Injury. 

S. H. Hutner, The Xicrobiological 

&tgg~ Ford Hospital, Detroit, Hich. F. W. Hartman and G. H. &fangum, 
imital Sterilization of Blood and Plasma, with Nitrogen Mustard. 

, UTinioersitg of. A. C. Ivy, Effects of Radiation of the Gastric Mucosa. 

kf i iu te  for Cancer Research-Lmkanuu Hospital. S. Weinhouse and G .  
Hes,  Origin and Fa te  of Amino Acids in Plants and  in Animals. 

5m, State Uniz-ersity o f .  T. G. Evans and P. J. Leinfelder, A Quantitative 
Ld Uorphologic Study of Radiation Induced Cataracts. 

Jdns Hopkins r7?ZiWf-3ity. 
%Qcu~ar Lens. 

J. S. Friedenwald, Enzymatic Histochemistry of 

f 

%fa Bopkins U n k e r s i f y .  C .  L. Conley, (A)  Studies of the  Absorption, Utiliza- 
and Ekeretion of Vitamin B 12, using B 12 Containing Radioactive Cobalt ; 
bnthesis of Compounds with Vitamin K Actirity Labeled with Radioactive 

for Use in Tracer Studies with Vitamin C. 

I’*a Hopkins Uiniversitg. J. E. Howard, Investigation of the Mechanism of 
I _ L  I , ;-, 1 -: ~- --, , 7 Deposition and ReIitted Physiological Studies. . D. C. 

I 
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Johns Hopkins Uniz?ersity. T. G. Ward, 3let:tbulism of Phosphorus in yip,lx 
host Systems. 

Kansas. Cniversity of. R. E. Stowell, C'ytochemical, ?tlicrochemic.al, an,i h, 
physical Studies of Tumors and Effects of Radiations upon Cells. 

h'resge Ege Insti tute,  Detroit ,  ilZich. V. E. Kinaey, M k t S  of Keutpons 
Other Radiations on the Ocular Lens. 
mvezace  Fozdndafio~i, for Medica$ Educatimz U R d  I lCS.CU)'Cj1 ,  ~ ~ b u q l l t r q u e ,  
JV. R. Loyelace, 11, J. Grossman, J. Hickmau, c'. S. TTllite, R. &i,,les, aud 
31. Helpern, Indirect Blast Injuries. 

diaryZand, Unkvcrsity of. T. E. TTood\T'ard, Studies on 1lonl;es-s ~ol lonin , ,  
Exposure to Large Doses of Total Body Irradiation. h 

ilIussac7msetts Benerd Hospita7. J. C. Sub, J. T. Nathanson, and p. c. zaul,b(.. 
nik, A Biochemical Study of the Effects of Radiation on Cells. 
Massachusetts Genera 2 Hospital. H. L. Hardy, Establishment of a €3erSlliun, 
Case History. 
MassachzGsetts General Hospital. 0. Cope, Effects of Radioactive Iodine ~~ 

Biology of Thyroid Gland. 
dfasgachusetts #enera1 Hospital. W. H. SnTeet, The Use of Thermal and 
Epithermal Xeutrons in  the Treatment of Neoplasms. 
Jlassackusetts General Hospital. W. H. Sweet, External Localization of B~~~ 
Tumors Employing Positron Emitting Isotopes. 

illassachusetts dlentorial Rospi tals .  F. J. Inglefinger, Effects of Radiation on 
the Structure and Function on the Digestiye System, Particularly the Gastrlt 
intestinal Tract in Man. 

diamachusetts dlentorial Hospi tak .  J. F. Ross, Physiological and Therapeutic 
Investigations and Fundamental Blood Studies Using Radioactive Isotopes. 

31eharry dledical CoZZcge. P. F.  Hahn, Use of Radioactive Gold in Treatment 
of Tumors. 

blichigan, Universi ty  o f .  F. H. Bethell, Biological Effect of Irradiation. 

Michigan, Uniiversity of. R. L. Kahn and F. T. Hodges,.Universal Seroto& 
Reaction Following Irradiation. 

Minnesota, Universi ty  of. W .  D. Armstrong, Effect of Ionizing Radiations QE 
Electrolyte and Water Metabolism. 

dI&nesOta, Universi ty  of .  G .  E. Moore, Localization of Radioactive MaterMB 
in the Kerrous System. 

Xinmesotn, Universi tv  of. S .  Schwartz, Synthesis of Hemoglobin in Bone 
Marrow and Maturation and  Multiplication of Blood Cells ; Studies in Chemical 
Hemotolo,T. 
dlinnesota, Unicersity of. C .  J. Watson, The Influence of Radiation and Chem- 
ically-induced Bone Marrow Injury upon Porphp in  Metabolism. 

Vontefiore Hospital for Chronic Diseases, 
Relationship of Stable and Radioactive Lanthanum to Sucleic Acid SPtheL '  
in  Xormal and h'eoplastic Tissue. 

3frvunt Sinai Hospital. H. Sobotka, The Cse of Isotopes in the Studs of 
Etiology of Drug Eruptions. 

I,. 

. -1Iq 

D. Lazlo and K. G. Stern, 

$Nth Carolina, 
organic Reactio 

\'ortk Dakota,  I 
Functional Cap: 
Forthwestern U 
facts. 

#wthwestern G 
Therapeutic Use 
.forthwestern 6 
bdioactive DJC 

,t'orthwestern U 
genesis of Hist: 
3otre Dame Ufi 
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Ohio State  7J?cic 
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Flavonoid Pigm 
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rlglntd ~ e n t c r  EospitaZ. W. Dameshel;, Physiopathology of Platelets and 

f i r l ,  s:r,glolzd Deaconess Hospi ta l .  S. P. Hicks, et nZ., Acute and Chronic 

31edicaZ College. A. L. Copley, Study of Vascular Factors in Radiation 
c Diatheses in Patients and Experimental 

rsitg. J. AI. Converse, (A)  The Effect of Refrigeration of 
and Animal Skin Upon its Use in Skin Grafts Following Thermal 

tudy of Antibodies Produced b~ Homologous Skin Grafts i n  

ftE Fork u&.7ersitY. N. Xelson, Inf3uence of Particle Size on the Retention 

~ r r r  Fork uniuersitg. W. S. Tillett and R. Soberman, The Influence of Ionizing 
pdiation on Enzyme Systems. 

th carolitto, U n i ~ e r s i f y  of. J. C. Andrew and M. K. Bekrut, Tracer Studies 
Irradiation in  Dental Itfetabolism. 

3dh Carolilta, University of. A. Roe, Effect of C 14 on the Course of Certain 

sglh Caroliiza, Univms i t v  of. C. D. VanCleare and C. T. Kaylor, Radioauto- 
pphic Study of Distribution and Retention of Beryllium in the Rat. 

i t y  of. W. E. Cornatzer, The Effects of Radiation on the 

j-o-,ptiwestern. University. J. G. Bellows, Studies on Radiation Induced Cata- 

sdtzoestern University. J. A. D. Cooper and H. L. Alt, The Diagnostic and 
nerapeutic Use of Radiosotopes in  Experimental Medicine. 
5wfhzuestern Unizersity. L. Davis, Further Development and  Utilization of 
Ddioactive Dyes in the Diagnosis and Localization of Brain Tumors. 
sarlhzoestern Universitv. E. W. Schayer, Studies of the Metabolism and Bio- 
mesis of Histamine. 

lotre D a m  Uniuersity. J. A. Reyniers, Study of the Effect of X-irradiation 
on Germ-free Rats.8 

9tu State University Research Foundation. J. L. Morton, Use of Radioisotopes 
53 Cancer Therapy. 

ist particles in the Human Respiratory System. 

Tissues and the Mechanisms Involved. 

in Treatment 

.diation. 

rsal Serologic 

Radiations OD 

t i re  Materials 

obin in Bone 
?s i n  Chemical 

ion and Chem- 

Study of rhr 

~~~~ Research Imtitute. S. H. Wender, Isolation and Identi%cation of 
Fgfonoid Pigments. 
%~pn, Universitg of. E. S. West, Studies in the Metabolism of Cholesterol and 

kegon, University of-JIedicaZ School. E. E. Osgood and A. J. Seaman, The  
Effects of Adrenocortical Hormones Upon the Cultivation and Transplantation 
?!Human Blood &llu]ar Elements, and Follow-up Studies of Radiation Therapy 

ospital. F. D. Noore, Intracellular Changes in Trauma, 

administered through Office of h’avnl Research, Washington, D. C. 
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YhiludeZphia Generul Hospital .  Rad,a 
tion on the Infra-red Spectra of Seural  and Radiosensitire Visceral Tissue. 

Pittsbu~ggh, E--niz:ersity of. A. J. Allen and C. Moses, Effects of Y A eutrons hurt* 
a Cyclotron on Xarnruals with Particular Reference to the Develop 
Cataracts. 

Pittsburgh, Cniz.ersity of. F. S. Cheever, The Effect of Radiation on the VirtR 
host Cell Relationship. 

Pittsburgh, Unitxrsz'ty of. F. J. Dixon, The Study of the Effects of R ~ ~ ~ ~ , ~ ~ ~ ~  
on the Immune Response with Special Reference to  Factors which Increase ~~~. 
Radioresistance of the Immune Response. 
Pittsburgh, Unicersity of. 
tection Against Radiation. 

Presbter imz  Hospital of the Ci ty  of Chicago. 
teroI and Lipoprotein Metabolism. 
Reed College. F. p. Hungate, The Application of the Radioactive Tracer T ~ ~ -  
nique in the Field of Cellular Metabolism. 
Reed College. A. E Livermore, The Biochemical Synthesis of Peptide bonds 

Reed College. A. F. Scott and A. H. Livermore, The Effect O f  Ionizing R ~ ~ ~ ~ .  
tion on Biochemical Compounds. 

Reed College. A. F. Scott, Training Program. 

Rochester, linivemitg of .  G. H. Whipple, Plasma Proteins with Labeled wino 
Acids? 

Rochester, Universi ty  of. L. E. Young and W. S. McCann, Studies on Erytl,. 
rocyte-Antibody Reactions and on Mechanisms of Erythrocyte Destruction: 

Saranac Laboratory o f  the Trlcdeau Foundation. A. J. Vorwald, Clinical Ee("ect 
of Cortisone on Chronic Pulmonary Granulomatosis (Beryllium). 

&urunac Laboratory of the Trudeau Foundation. A. J. Vorwald and E'. a. 
Klemperer, (A)  Biochemical Aspects of Pulmonary Disease in  Beryllium Work. 
ers ; and ( B )  Clinical and Experimental Investigations Concerning the Bie 
logical Hazards of BeryIIium. 
Bloan-Ketteritig Inst i tute  f o r  Cuncer Research. C .  P. Rhoads, et al., Biologicttt 
Effect of Radiation and Related Biochemical and Physical Studies, 
Xt. Louis Universi ty .  H. Pinlierton, Study of the Relation of Rickettsial a& 
Viral Infections to Radiation Injury. 
Rt. Louis Uniz-ersity-Xciiool of Medicine. E. A. Doisg, Sr., Metabolism Of 
Steroids Utilizing Radiocarbon Labeled Compounds. 
Rwaczise Diniversity. E. L. Lozner, Body Defenses Against Hemorrhage i C  

nealth and Disease? 
R. Robbins, Investigation of the Breakdown Products of 

Para-aminobenzoic Acid After Radiation With X-rays. 

Temzessee, Uw iz-ersity of. L. Van Middlesworth, T h p o i d  Netabolism and StadY 
of the Netabolism of Radioactire Methionine in Tissues. 

Tennessee, Universi tg  of. R. R. Overman and D. B. Silrersmit, Mechanism Ot 
Ionic Imbalance and Pathophpiologic States. 

H. P. Pchn-artz, The Effect of 

meat (il 

M. A. Fischer and S.  E. PurYiS, Rxechanism of 

R. G .  Gould, Studies of 

- Temple Utbiversitu. 

Contract adzninistered through Office of KaTal Research, Washington, D. C. 
elated Coi 
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ccTflE9sce~ 

. <f,ld? .n 
11,) l-3' 

, i , , , l t 'SSfP* 

~ ~ ~ ~ i ~ e r s i t ? /  of. D. H. Pprunt, C. E. Surnberger. and A. H. Lipscomb, 
of tile Effect of Radioactire Iotline on ratienrs Kith Pareinnma of the 

E. F. r i l l i a m s ,  Jr., Absorption and In te rmediar~  
I tRbolisru of Calcium. 

9Be, ~71iz .cr .s i tg  of. J. L. Wood, The Origin and Fa te  of Thioeranate Ion 
\It' 

" . $ * t r ~ ~ ~  
ir; * getabo1ism- 

Coll,ege. D. Rapport, Study of the Effects of Radiation on Reactions 
*G&@J f@. ted with Growth. 

nE university of Louisiatia. G .  E. Burch. Jr., Ttlrnorer Rates of Chlorine 
~ ~ ~ ~ i d i u ~  Under Controlled Dietary and Therapeutic Conditions in PnticntS 

El. H. Turner, The Influence of Radiation :irrf Upon Physiology of Serum Lipids With Particular Reference to the 
Doction of the Liver. 

W. S. Wilde, The Xetabolic Exchange of TiSsUe 

M. 11. Wintrobe and G. E. Cartwright, Xetabol im of 

I 

with Hyperplastic Thyroids. 

Ultiz;ersitl/ o f .  

Chronic Cones t i re  Heart  Failure and in  Control Subjects. 
Uaiuersitg of Louisiana. 

Z7n;iversitg of Louisiana. 

university of. 

Oute. 

mce Elements in Animals and in  Men V i t h  Special Reference to Their ROl 
is E&hroWiesis. 

gniversifg of-Medical School. P. B. Price and R. E. McDonald, The 
ESats of Ionizing Radiation Upon Electrolyte and Water Balance, Blood '001- 
me, and Nitrogen Metabolism in Dogs. Studies of the therap)- of acute radia- 
tion injury. 
rofiderbiZt UmiversiffI--Xchool of  Mediciqie, W. J. Darhy, Study of the Absom- 
don and Metabolisn: of Lipids and the Alterations Which Occur in Acute Radia- 
tion Injury. 
rirginio;, Unicersity of--2lfedicaT School. C. L. Gemrnill, The Metabolic Exchange 

fqrginio, F'nivcrPity of. A. Chanutin, Effects of Ionizing Irradiation on Mam- 
mals. 
rake Forest Collwe-Bowman Grag School of Medicine. C. ,4rtom, Formation 
1 Time Phospholipides. 

E& Forest College-Bowntan Orag School of Bedkine. G. T. Harrell, Jr., 
fiiisa'ibution and Turnover of Sodium and Potassinm in Acute Infection. 

IWY? Forest ColEege-Bozmuzn Gray 8cliool of Medicine. G. T. Harrell, Jr., 
d al., Toxicity of Radiation as Related to Previous Damage and the Fundtional 
aPacitg of an Organ; the Effect of P 32 and X-rays on Liver and Marrow. 

Ir~11i11!7t0?l UnkW,Pi tg ,  St. Louis, Jfis~OUri. 

Radioactire Phosphorus and Potassium in Isolated Cells, 

W. >I. Allen, Use of Gamma Ray 
Therapeutic Agent of Carcinoma, 

'ah%'tW UtZiUerSitll, St. LOZCiS, 3fissouri. 
sf %cogen Synthesis. 

'whington ? h l i V C I ' S i f g ,  S t .  Louis, ~ f k 3 O ~ C . l ' i .  G .  3, Dammin and S. C. Bukantz, 
IQF@tiWtion of the Effects of Agents Used in  the Treatment of Cancer (X-ray, 
uid h'itrogen Mustards), on the Immunologic Response of mperimental  Animals. 

ii'ashington cnirEr8ifl/, 8f. Louis, a i S S 0 2 i 9 * i .  D. Lipkin, Synthesis of Nucleotides 
md Related Compounds. 

G. T, Cori, Ergqmauc hlechanisms 
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Wuslbingtmz Unicersity, X f .  Louis, Uissow' i .  
of the Relationship Betvieen Radiation Damage and the Immune State, 

Iras1Liiagton, Utiirersity of. EL J. Daubin, Srnthesis of Carbon 14 L~~~~~ 
DiethFlstilbestrol and a Study of Its Metabolism in the Body. 
TVashingfon, Chieel-sit# of. C. A. Filich, Studies Related to Clood Preservar, 

It&. 
lVas7bington, Unirers i fg  of. C .  A. Finch, Isotow Stuclr in Iron Afetnbcrlislu 

Tl'ashington, Dnirersify of. It. I). Hnr, Mobilization of Radioactire E ~ .  
ftterf 

From Bone. 

ther ~asI i ing tor t ,  UnicersitzJ of. R. €3. Williams, Studies on Endocrine and 0 
Factors Governing the Incorporation of Labeled Amino Acids into Tissue pr,, 
teins in vivo. 
Wesdwn Reserve O?liiz.ersitg-School of Jf cdicinc. B. 31. Dobyns, (-4) The 
Chromotographic Separation (starch column) of Iodinated Colnpounds of &,mal 
and Abnormal Thyroid Tissue ; (B) A Study of the PhYsiO1OgiCal EZlnction and 
Histological Changes of Thrroids Irradiated With Radioactive Iodine. 
Westem Reserve Uilziversity. C. E. Carter, The Effects of Ionizing RadiatinB 
on the Content and Metabolic Functions of Ergothionine in  Hematopoietic ~ b ~ ~ .  
Western Reserve University. H. L. Friedell, Investigations of the EiologlW 
Effects of Internally Deposited Radioisotopes and Related Radiobiologic studies. 
Ti'esterrt Reserre University. L. 0. Hranlpitz, Effect of Incorporated Radio. 
activity on the Eiological Actiritr of Eacteriopllage. 
Western Reservc U?~ivcrsity. A. R. aloritz, Physiological and Pathological 
Aspects of Thermal and Flash Burns. 
Worcester Foundadion. for Experinzental Biologv. H. Hoagland and G. Pinens, 
Inrestigation of the Effects of Radiation on the Biosynthesis and 31etabolism 
of Adrenocortical Steroids. 
Fade Uniz;ersity--HchooZ of dfe&ilicine. J. H. Heller and E. Pollard, Facton 
Increasing the Radiosensitivity of Malignant Neoplasms. 

I. L. Sheckmeister, 1nr-e 

Biophysics 

Chicago, University of .  R. E. Zirkle, Use of Microbeam of Light Atomic Suclej 
for Biological Investigations. 

Columbia Uniuersitg. G. Failla, ( A )  Instrumentation for Dosimetry of Ioniz- 
ing Radiation ; ( B )  Study of the Biological Effects of Ionizing Radiation. 
FEon'da, 7;7nircrsit~ of. D. Pomeroy and A. A. Bless, Study of Bioelectric I%- 
tentials as a Measure of Radiation Injury to Plants and Animals. 

Eoward Universitp. H. Branson, Kinetic and Spectrometric Studies of Bio- 
physical Systems with Radioactive and Stable Isotopes. 

I&nho Sta te  College. C. W. McIntosh and A. E. Taylor, Determination Of &nW 
tities of Certain Radioactive Materials in  Ground Water and Soil of ArefIs in 
and Adjacent to the Reactor Testing Station. 

IZIinois, University of. G. A. Bennet and R. A. Harvey, Distribution and EffWt 
of Radioactive Calcium and Strontium in Bone Development. 

fia?iscLs, Uuicersify of. F. E. Boecker, Studies of Bone Metabolism C S i W  Radium 
j and Plutonium. 

I'@?lde?-b il t Unit 
Studies of DecaJ 
r a s h . i n g t W ,  Uni 
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AUTHORITY : 0 8  6.1 to  6.40 issued under 60 

resentatives. 

tors. 

ployee representatives. 

in security matters. 

Stat. 755 ; 42 G. 6. C. lSOl t o  1819. 

GENERAL 

5 6.1 Pwpose.  The purpose of this 
part  is to set forth AEC security policies 
and practices in the area of labnr-man- 
agemen t relations. 

0 6.2 Busis a n d  scope. The specific 
policies contained in this par t  are 
worked out within the framework of 
AEC’s general objectires for labor-man- 
agement relations in the atomic energs 
program, namely ; 

(a  ) Wholehearted acceptance by con. 
tractors and by labor and i t s  sepresenta. 

* Regnlations of the U. S. AEC announced 
prior to JulF 1951 can be found in Appendix 
4, Fifth &miannual Report t o  Congress: 
Appendix 10, Sixth Semiannual Report t c  
Congress : Appendix 4, Xinth Semiannual Re 
port to  Congress; Appendix 6, Tenth Semi 
annual Report to Congress: and in thc 
Fed era 7 Register. 
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SECURITY POLICIES AND PROCEDCms 

NATIOXAZ LABOR RELATIOII’S BoAm 

* CEEDI RG S 

0 6.10 Policy. It is the policy of the 
Commission that KLRB cases faIIitq 
within the scope of the Labor 3lanag-e 
ment Relations Act at the \+arim 
atomic energy installations should k 
conducted in normal fashion mhererer 
possible, on the basis of open hearings, 
unclassified records and published de- 
cisions. This policy does not preclude 
adoption of special arrangements which 
may be required for reasons of prognm 
security a t  any stage of the proceeding 
in particular areas. 

Q 6.11 Consent electiotls. In  amd- 
ance with the recommendation of tk 
President’s Commission on Labor Rek- 
tions in the Atomic Energy Installa- 
tions, it is the policy of the Cornmission 
to encourage e\-ery effort bp manage 
ment and labor at atomic enerm in&d- 
lations to determine bargaining neiP 
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PROCEDTTBES xx 
’ION6 BOARD Pnn- 

:he policy of the 
B cases falling 
Labor Alannge 
it the variom 
ions should bp 
shion wherewr 
‘ open hearing%, 
1 published de- 
es not precludt. 
igements n-hicl~ 
tons of p r o g n m  
the proceedings 

ins .  In  accnrd- 
andation of the  
on Labor Wela- 
nergy Installa- 
-he Commission 
,rt b+ manage- 

energF instat- 
xgaining uniri 

uirements will not delay the 
H i n g .  The clearance of tempo- 

special counsel will be terminated 

) 6 j 4  AEC’s role in proceedings. I f  
atrorersies within the scope of the 
bkmr Management Relations Act arise 
&ich cannot be adjusted by mutual 
W m e n t ,  and contested proceedings 
More SLRB result, each party to such 
;weedings will present his own posi- 
tion and the evidence in support thereof 
nith due regard for existing securitx 
rules.. BEC will be continuously in- 
fQrIued of the progress of such proceed- 

will act as may appear desir- 
to assure the protection of 

fied information; ( b )  to assure 
t material and relemut  information 
not withheld from the record on 

mmds of security if such information 
be supplied in unclassified form: 

a d  fc)  to assist in determining ap- 
BoPriate action where a decision may 

On data which can be expressed 
in classified form. 

completion of the proceeding. 

LOYALTY OF PAETICIPARTS 

5 6.20 Polk-g. Loyalty to the United 
Srates is a paramount factor ap- 
plicable to  all participants in the 
atomic energy program including those 
Khose participation (although not re- 
piiring access to restricted data) in- 
rolves the exercise of administrative. 
negotiating and disciplinary authority 
mer  bargaining units composed of em- 
ployees engaged on classified work;. In- 
dividuals involved in questions of loy- 
alty will be giyen full opportunity to 
explore the questions with the Com- 
mission. The Commission will take 
such further steps as may be appropri- 
a te  in the dircurnstances. 

CONTRACT NEGOTIATION AND 
ADMINIBTRATION 

5 6.30 C2earance.of certairtz local 9cn- 
ion representatimx It is recognized 
that security clearance of certain union 
representatiTes may be necessary to 
s s u r e  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 f unc- 
tions as representatives of employees 
may reasonably be expected to require 
access to restricted data (1) under 
XLRB and other procedures according 
to applicable law (LMRA, 1947) ; (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 
union into the plant organization “as a 
two-way channel of communication and 
a medium of understanding between 
management and workers”. 

(a)  In the precontract stage of uniou- 
management relations, the require- 
ments of the Labor Management Rela- 
tions Act normally will be the applicable 
criteria for determining which bargain- 
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ing representatives, if any,  will need 
access to classified material in  the 
exercise of their functions as employee 
representatires ; 

( b )  After a bargaining relationship 
has been established between the con- 
tractor and the representatires of its 
employees, the nature of this relation- 
ship and  the procedures followed in i t  
normallx will be the controlling criteria 
for determination of the access to be 
granted to particular persons in carry- 
ing out their functions as employee rep- 
resentatives. For example, m a w  con- 
t ract  grievance procedures designate b j  
title certain union and management offi- 
cials mho are  to hare  definite roles in  
the resolution of grierances 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 so designated may be in- 
vestigated for clearance where the com- 
pany and the union adrise the AEC 
manager that their established relation- 

, ships contemplate access for such 
persons. 

f 6.31 Clearance of conciliators and 
arfiitrators. Conciliators and arbitra- 
tors who are regularly assigned to  
atomic energy cases may be processed 
for “Q” clearance at the discretion of 

the local AEC manager, either 
manager’s initiatire or a t  th 
of a contractor. 

8 6.32 Securitg iizdrrcfrinat. 
Of tlr,t,-  

Collix..it., t m p l o y w  wpresentatices. 
bargaining representatives, c o u ~ ~ ~ ~  

‘f and union, who are to  hare acCe, 

priate security indoctrination. 

Le Corn- 
all mat. 

mission in security matters. 0 
ters of security at all governmenr- 
owned, privately operated atomic enere 
installations, the Atomic Energy 

am- mission retains absolute and final au- 
thoriQ, and neither the security lvlep 
nor their administration are matters 
collective bargaining betmeen m 
ment and labor. Insofar as AEC -- 
rity regulations affect the coi1ectfPe 
bargaining process, the security policie% 
and regulations will be made knoffn tB 

both parties. TO the fullest 
feasible the Commission mill conmt 
with representatives of managemeat 
and labor in formulating Security rule 
and regulations that affect the collectire 
bargaining process. 

Dated at  Washington, D. C., this 17th 
dny of September 1951. 

restricted data, Kill be given aPi,rr, * € I *  

0 G.40 Final resiimsibil i tg of t l  

anage, 

N. W. BOYEB, 
Getera1 Manager. 

euce there w 



). C., this 1’;tlt 

.V. BOPER, 
al Manager, 

June 1 to December 1,1951 

the period June 1, 1951, to 
mr 1, 1951, the Atomic Energy 
Relations Panel closed its files 
e cases. As of December 1 two 

e still open, bringing the total 
f cases considered by the Panel 

&e period covered by this report 
ace its origin in May of 1949 

ne1 has taken part in 33 cases. 
Utes in construction required for 
st time a large amount of the 

attention. Of the 11 cases 
five involved construction proj- 
two of these, prolonged strikes 
the Panel’s intervention. The 

+sin, incidence of construction cases, 
pBcmated as some were with strike 
&ion preceding the entrance of the 
psoe1, calls for a review of the Panel’s 
@le in the atomic energy building 

men the President’s Commission on 
bbor Relations in the Atomic Energy 
inswllations wrote its report in the 
sinter of 1949 there was relatively little 
%lding activity. The program was 
& p l y  confined to the facilities which 
rere either fully completed or at least 
-m vhile World War I1 was still 
!dug fought. The construction then 
@g on was largely for the duplica- 
&en or modification of existing facil- 

In the then existing climate of 
sernationnl affairs the building of new 
$ants did not have the same urgency as 
Podnetion in the existing plants. Dur- 
Q the first 2 years of the Panel’s exist- 
PJiCe there were numerous strikes in 

truetion that were not referred to 
el and xhich, in the opinion of 
el and the Stomic Energy Com- 

n, did not constitute a serious 
threat to the national interest 

Wh-e  the Panel to assume jurisdic- 

p”gcam. 

tion on its on‘n motion. In  those in- 
stances where the national interest a p  
peared to be in jeopardy the Panel 
sought, and in all instances immedi- 
ately obtained, full cooperation from the 
top leadership of the A. E‘. of L. to bring 
the work stoppage to an end. 

Since the start of the Korean war the 
construction of new facilities bas 
greatly increased and the urgency of 
the building program has at least 
equalled that of the production pro- 
gram. The increased amount of cop- 
struction, and the national interest in 
its speedy completion, are factors in 
the Panel’s stepped-up activity in this 
phase of the program. There has also 
been eridence of a renewed awareness 
on the part of both managements and 
unions involved in the atomic energy 
building program of the serious cmse- 
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 Atomic 
Energy Commission’s responsibility un- 
der the law and to the limitations (of 
the national interest), the normal and 
typical aspects of wages, hours, and 
working conditions which are the snb- 
stance of collective bargaining between 
prirate employers and non-govern- 
mental employees shall in Government- 
owned, privately operated atomic 
energy installations be left to collective 
bargaining between management and 
labor free from governmental inter- 
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ference.” For the first time in its his- 
tory, the Panel was able to tell one 
union and employer in a production 
facilitF that  a strike arising out of their 
dispute would be of insufficient im- 
portance to the entire program to war- 
ran t  Panel interference and that,  
accordingly, they were released until 
otherwise notified from their respective 
no-strike, no-lockout pledges so far as 
that dispute was concerned. In an- 
other case the issue was referred back 
to the parties for further bargaining 
and was subsequently resolved bF them 
without Panel assistance. I n  still an- 
other case the Panel sent €he parties 
back to gather further data and as- 
signed a Panel member to give them 

ssistance in preparing this factual 
for their further bargaining. If 

dispute remains unresolred after 
further negotiations in the light of this 
new data the Panel member will help 
them prepare a report upon which the 
full 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 
has in i ts  custody a no-strike pledge 
covering this uniquely important in- 
dustry and it believes that this ad- 
vantage should be preserved and 
utilized to the full. To get this result 
the Panel has an  obligation to turn 
over ererg stone tha t  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 Wed by the Wage 
Stabilization Board, even to make wage 
recommendations where necessary. At 
the same time the Panel will not en- 
croach upon the field 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 reeponsi- 

biiitj- to pet Wage Stabilizati 
approval for whatever wage 

irinciples in mind the Panel 
have initiated a dose and Personal , i ~ i  
son with the members of the \yagc 

maintained in order to preser 

and the best elements of mediation 
There follon-s a summary of th 

tiandled b~ the Panel during the Period 
corerecl by this report. Full texts oi 
panel recommendations are to be 
in the NETVSLETTER issued by a. 
Organization and Personnel Division oi 
the Atomic Energy Commission. 

CASE KO. 17. AEC I X S T A L ~ ~ -  
TIOK : Knolls Laboratory, Schenwbd 

International Union of Electrical, 
Radio 6: Machine Workers, Local 301 
(CIO) .  

The early history Of this case was 
related in  our previous report. on 
June i and 8 the Panel held hearings in 
Schenectady. The most urgent un- 
resolred issue was the union’s claim for 
added compensation in Certain arm 
where the workers Were required to 
wear protective clothing. The anion 
argued that  in  spite of the health pre 
cautions there was a residual health 
hazard. This eIairn the companx e- 
orously denied, citing statistics to prore 
that  the Laboratory was one of the 
safest places to work throughout #be 
General Electric establishments. The 
union also argued that  the discomfort of 
wearing the necessary protectiw equip 
ment merited additional compensation 
of IO percent. I n  one area, for ex- 
ample, special breathing masks must be 
worn in order to keep radioactive Sub 

stances from being inhaled. 
The Panel members thoroughlf a- 

plored the union’s allegations sod 
entered the areas uuder discudm 
wearing the required equipment- upE 
this first-hand experience, and 
further detailed study of the cornPr- 
atice safety statistics which were put 

an E1qrct 

1th tl,rrjc: 

QmIt,Qp 

thex may eventually reach. ct-r@@m,.nt, jy. 

4 ta ,”, bilization Board. This liaison 

essential elements of wage Stabilization ’e thp 

e case 

X. P. : PARTIES : General Electric Q, P I  . 
.L 
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.e required to 
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he health p r e  
esidual health 
company vig- 

tisties t c i  prwe 
1s one of the* 
hroughont thr 
shrnentx. Tliv 
3 di scorn f ort of  
otectire e(111lp- 

panel finds that  there is nc 
21heal taha~ardin * * * tht 
I c4to~iic Power Laboratory : that 
protecti~e clothing required for 

the ‘hot’ areas is uncomfortable. 
entlx to produce a sub- 

al inequity between those who 
Fear it for a portion of their 

d those who never need 

er items in dispute were (1) x 
ift working hours ; (2)  

matic progression schedules for 
mrkers  ; and (3) pay €or the 
Day holiday, Sept. 4, 1950, for 

whose pay was withheld 
e company due to a work stoppage. 
pmel recommended tha t  the re- 

shift be granted, tha t  
@@mpnny-wide system of progression 

killed workers should re- 
@ unaltered at the Knolls Atomic 
pi,aer Laboratory, and that all em- 
*.pes who reported for duty at 8 
m. on Sept. 5, 1950 ( the  day after 
holiday) should be paid for that  

QSE NO. 23. AEC INSTA4LLATIOhT : 
-ford Project, Richland, Wash. ; 
FARTIES: Gus F. Atkinson Co. and 
J A. Jones Construction Co.; Pasco- 
Zennedck Building tk Construction 
Trades Council Xegotiating Committee. f 

The early history of this dispute, to- 
&her with a report of Panel hearings, 
=contained in our last report. On 
JZRE 23, the Panel issued recommenda- 
ria ahich said, in par t :  

(the Panel‘s) analj-sis rereals that  
isolation pay agreement at the Han- 

Works, both in respect to ‘its 
mount‘and its duration, rests on no 
%tire or measurable criteria, but  is 
%her 8 unique product of col1ectit.e 
w n i n g  depending upon the agree- 

and understanding of people who 
had a long history of successful 

tionships. KO generalizations can 
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be applied to this agreement, and there- 
f u r e  no outside individual or group of 
iudiridusk can with reason dter the 
arrangement. * * * For the abo.ce 
reasons the Panel concludes that it 
should issue no .recommendation in re- 
spect to the unions’ request fo r  an in- 
crease in job isolation pax. 

These recommendations preserved the 
status quo until the termination of the 
contract in Bugust. 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 matter along with other 
issues to the Panel in October. These 
cases, numbers 30 and 31, are reported 
below. 

L4SE KO. 24. AI32 INSTALLATION : 
Paducah, KJ-.; PARTIES: F. H. Mc- 
Gram. & Co. ; Sheet Metal Workers’ In- 
ternational Asociation, Local Union 110, 

On September 20 the Atomic Energy 
Commission asked the Panel to inter- 
rene in a labor dispute at Paducah, Ky., 
3etween F. E. JfcGram SE Go. and the 
Sheet Metal Workers’ International As- 
sociation. The Atomic Energy Commis- 
sion’s telegram stated tha t  the  dispute 
involved a request for an allowance, 
:ither in terms of subsistence, travel or 
higher rates, to increase earnings above 
stablished area rates. The telegram 
lnded as follows: 

‘We are informed tha t  the Sheet Metal 
Workers’ Union has  interested other 
!rafts and tha t  similar demands for  
ncreased compensation over and above 
irea rates and conditions will be made 
inown by a number of other crafts to- 
lay and v e  are further advised that 
1 strike * * * will occur at the  
leginning of work this morning 

‘Within a few hours the above telegram 
vas supplemented by an announcement 
’rom the Atomic Energy Commission 
ha t  the Paducah job was “100 percent 
Ilosed” due to a picket line. 

The Panel immediately sent tele- 
crams to Richard J. Gray, President of 
he A. F. of L. Building & Construction 
Crades Department, to William Green, 



President of the American Federatior 
of Labor, and to four internationa; 
presidents, which requested these ctffi. 
cials to ‘‘exert your authority to return 
the men to work immediately.” Before 
the end of the d a ~  the Panel had re. 
ceired assurances from many of these 
officials that they would take immediate 
steps to call off these work stoppages. 

Nerertheless it took several days t o  
return the meu 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 attention to some 29 work s top 
pages which had occurred since July 14 
and which had cost the atomic energy 
program substantially oyer half n mil- 
lion lost man-hours. To all parties 
concerned Chairman Dean said : “the 
solution of this problem is imperative 
and the cooperation of all concerned is 
required.” 
B y  September 27 full production had 

been resumed and the Panel announced 
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 
opened in April 1951 both parties agreed 
that the Louisville contract should apply 
to the work at Paducah. The Sheet 
Metal Workers claimed that the clause 
in this contract stipulating $5 per day 
subsistence for work performed beyond 
the normal commuting distance of a 
“shop” was applicable to the McGraw 
job, contending that the location of the 
McGraw “shop” was Louisville where 
much of the recruiting %cas done. The 
company claimed that its “shop” was 
right a t  Paducah and that there should 
therefore be no subsistence pay. After 
lengthy discussions and one work stop- 
page an  agreement between the com- 
pany and the union was reached which 

After the Panel had listened to 
arguments of both sides, the union a&$ 

ance. Thereupon the Panel -- . 
lrom the conference room and after gp 

hour conference the parties 
reached agreement, this time on ~e 
Louisville rate plus $2.20 per day 
sistence ( an  arrangement equal fn 
amount to an hourly rate of $ 2 . 6 2 ~ ) .  
They further agreed to submit a ne,. 
request for RPPrOVal, together with ad- 
aitional facts to support it, to the wage 
Stabilization Board. A lllemorandm 
if agreement was d r a m  UP and signd 
257 the parties to this effect. This 
igreement was later approred the 
Wage Stabilization Board. 

ZASE NO. 25, 26, 27. AEC INSThG 
LATIONS: K-25 Plant, X-10 Labom- 
tory and Y-12 Plant, Oak Ridge, T a n ;  
?ARTIES : Company : Carbide and c-itr- 
bon Chemicals Co.; Unions: E-2-5 
Plaat-The United Chemical Worker& 
CIO, Local 26s (Case No. 25) ; S-10 
Laboratorg-The Atomic Trades nnd 
Labor Council, A. F. of L. (Case KO. 
26) ; Y-l2 Plant-The Atomic Trada 
and Labor Council, A. F. of L. (caw 
No. 27). 

The Carbide and Carbon C b e m i d  
20. operated the three main facilitia s 
3ak Ridge: the Oak Ridge Natiod 
Laboratory (S-10) , and the K-29 and 
C-12 production plants. Cases number 
25, 26, and 27 all inrolred the Carbide 
md Carbon Chemicals Go. and t& 
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ir! dispute v a s  identical in these 
tbtr reported here under one 

‘Eor previous history of the 
. .Irticipation in the labor rela- 

;* . uf 
facilities, see the accounts 

erious reports for cases num- *$3n: > s, 11, and 12. 
39 pertains to the K-25 plant 

~ r r e  Local 288 of the United Chemical 
qtrl;erS, CIO, is the bargaining agent. 

,,e of the agreement was g5t‘ an, 
noble on July 1. 1961. The Panel 

F’PC first informed that a dispnte ex- 
bF a telegram sent to  it on June  

gartin Wagner, international 
irlent of the union. I n  this message zrgd the Panel to take jurisdiction. 

kn investigation revealed tha t  prac- 
no bargaining had taken place. 

panel therefore took official cogni- 
of the dispute but asked both par- * to continue their discussions with- 

cat panel intervention until the first 
ek in August. On August 3 the Panel 
es informed by the Federal Mediation 
md Cnncilintion Service tha t  negotia- 
dQa were still in progress under its 
gmtion and that it was preparing an  
inprim report for the Panel. When 
$&report was received, it stated tha t  
1 deadlock was caused at least in part  

uncertainty over the applicaticm of 
Xage Stabilization Board policies as 
‘il the amount of the increase permis- 
dlle. Since a clarification by the Wage 
S:ilbiiization Board of its policies was 
wmentarily expected, the Panel wrote 
‘ ! I  the parties asking that  negotiations 
* resumed under the aegis of the 
:”@mal Mediation and Conciliation 
&rice ZLS soon as this clarification be- 

men, on September 6, the Panel re- 
?ked word that the dispute remained 
;grBolved, a meeting in Oak Ridge mas 
:zmediatelY arranged for September 8. 

The wage reopening clause under 
z h b  the parties were negotiating 
Wdfied that “the only question to be * for negotiation is whether there 
“In1d be an across-the-board reI-ision 

;2nk.; s 1’. 

+lttr PT 

@$e To. - 

$3 5 

available. 
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in xage  rates.” This language 
stemmed directlr from the Panel‘s rec- 
ommendations issued in 1930. I t  is un- 
likely that this provision would hare  
produced a deadlock had it not been for 
the changed status of labor relations 
at the T-12 plant. Until the spring of 
1951 T-13 was unorganized. The com- 
pany had maintained a wage structure 
at the Y-12 plant practically identical 
to that  of the K-25 plant where the 
CIO is the bargaining agent. When 
the A. F. of L. won representation a t  
T-13, 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 sey- 
era1 skilled crafts, enjoyed a higher 
rate. Under these circumstances the 
CIO was reluctant to settle for an 
across-the-board increase, fearing tha t  
a more advantageous settlement at 
Y - E  would leare i t  in an unfavorable 
position. 

The Panel viewed the rate  structure 
question, insofar as it pertained to in- 
terplant X-10, T-l& and K-25 compari- 
sons, as one which could only be re- 
solved on an Oak Ridge-wide basis. It 
therefore set this matter aside for the 
moment and turned to the task of re- 
solying 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 
a n  &cent across-the-board wage in- 
crease effective July 1 and a midcon- 
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 B-25 and X-10, 
i. e., Ju ly  1, 1952. The company pre- 
€erred 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 tspe of rate structure. On the  
Dtlier hand there was open recognition 
b~ the company that  a trend toward 



--- 
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uniformiry of some snr t  was both de- 
sirable and inevitable. The A. F. of L.*s 
position was that the T-12 rates i the 
plant which had just recentlr been or- 
ganized by i t ) ,  should be brought into 
line with those at S-10 where the union 
had enjoFed bargaining rights since 
1948. In addition to being to the ad- 
vantage of the employees at 1-12, a 
settlement of this nature might pro\-e 
adrantageous to the A. F. of L. in fur- 
thering its organizing objecthes in Oak 
Ridge. The CIO also wanted to raise 
those rates at E-2.5 which were pres- 
ently below comparable jobs at X-10. 
Although the wage reopening clause 
referred to above appeared to block an  
adjustment of this type, the CIO 
strongly argued that the change in the 
Oak Ridge bargaining picture fully war- 
ranted such a departure. 

After canvassing the various alter- 
natives, the Panel came to the conclu- 
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 
agreement by all of the parties con- 
cerned to submit to its jurisdiction the 
question 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 statement to  this effect was 
included in the interim recommenda- 
tions issued on Oct. 10, 1951. 

Case No. 26 pertains to the X-10 Lab- 
oratory where the Atomic Trades and 
Labor Council, A. E'. of L. is the bar- 
gaining agent. The wage reopening 
clause a t  this Laboratory was the same 
as tha t  corering K-25, In this case, 
however, the union was not requesting 
any change in  the structure but instead 
wrls seeking in another negotiation at 
the 1-12 plant, to  equate the structure 
there XTith the S-10 Laboratory. 

The Panel receiyed official notifica. 
tion of a dispute at X-10 from thc 
company in  a telegram sent on July 6 
This telegram said that the union had 

.ejected the management's "final,, 

kugust 1. Between that date nnci  ,, 
ind that a strike was th reatenEd *,*; 

'ase procedurally the Same I l k  

@?I+, 

m1 of Angust, the Panel hnnrllrd ~1 I l l , .  

R-25, and thus negotiations contin,,,,i as i t  (!,(! 

xithout active Panel interrentlon. "y Augus: c,c 

-atire ag remen t  on all matters ed 8 nhic,l tet. 

hrough the months of July a 

lugust 28 the Parties reach 

,\'ere Trit ten into a stipulat' i 
'on &imq 

19 the parties subject only to ratifiQ- 
;ion by the membership of the 
Trades and Labor Council. 

The Panel was therefore neyer di- 
rectly inrolred in the negotiations Bt 
S-10. When, however, it appeared that 
the negotiations at the other Dlanb 
:odd not be resolved without equalia- 
tion of the rates at all three facilitie. 
the Panel obtained the same 
from the parties at X-10 to submit kc, 
it the question of the rate structure 8s 
it had obtained from the parties at the 
other two facilities. 

Case KO. 27 pertains to the y-2 
plant where the Atomic Trades and 
Labor Council, A. F. of L. was negotj. 
ating a first agreement. As alradr 
stated above, one of the principal ime 
was the union's demand for a IVQ~ 

structure identical to that at the X-10 
Laboratory. 

The  Panel received a request for in- 
tervention in this matter from the unim 
on July 25. The Panel urged thp 
parties to continue negotiations m it 
had done in the other two cases. 

m e n  the Federal Mediation fad 
Conciliation Serrice informed the Par& 
that  it could make no further P r o p s  
a meeting was arranged in Oak Ri@ 
for SeptemtPer S. In  this case, 8s in tilp 

g-25 case, the Panel decided t o  h v r  
aside for the time being the union's de 
mand in respect to chimed oak Ridge 
inequities and turned to the other 
resolved items. 

Jlany of the unresolved items 
settled in  mediation. I n  respect to €he 
open matters, other than chirnd 0~' 
Ridge inequities, the Panel issucd *" 
interim recommendation on OctnlJer 

* 
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IS to the F-E 
iic Trades and 
f L. was nepoti- 
It. As already 
principal isma 
nd for a ’fase 
hat at the X-10 

. request for in- 
r from the union 
inel urged the 
gotiations as ! t  
:wo cases. ’ 

Mediation and 
ormed the Panel 
urther promes& 
d in Oak Ridge 
s case, as ie &e 
lecided to leare 
; the union’s 44- 
rued Oak RidEe 
o the other UU- 

nlendations included a gen- 
lle-board increase of 8 cents 

ectire JulF 1,1951, suggested 
for tfle clause pertaining t o  

clothing,” suggested lan- 
tile clause pertaining to the 
of jurisdictional disputes, a 
use granting 1 11-eek vaca- 

year and less 
rs, 2 weeks vacation for  

tlyeen 2 years and 15 years, 3 
Tacation for service betmeen 15 
and 5 years, and 4 weeks for 

October 16 the Panel receired 
Atomic Trades and Labor 

a telegram which “emphatically 
p*,-Otm. me recommendation made by 

1 reference to the 
tice clothing clause and the clause 

ring the settlement of jurisdictional 
tes. The Panel acknowledged 

ed the union that 
eetings in Oak 

nd 4 in order to 
in farther data upon which to base 

for a uniform 
structure and that at that time it 

d d  be willing to discuss the contents 
&e union’s telegram with them. 
TftePanel did meet with the union i n  

g& Ridge on Kovember 3, at which 
the contents of the Panel’s recom- 

mdations were thoroughly discussed 
dth a union committee consisting of 
Woximately 40 members. 

ctn November 20 the Fanel issued to 
k parties at all three facilities its 
mrnmendations for individual job 
nts. Tith each recommendation fie 
h e 1  attached a schedule entitled 
Gnsolidated Statement of Pane] 
%mumendations for K-25, X-10 and 
f42 wage Structures.” This state- 

& forth the Panel’s groupings of 
at the three facilities and the 

%-emmended uniform rate for the jobs 
group at all of the facilities. 

‘%E NO. 28. AEC INSTALLATION : 
hk Ridge. Tenn. ; PAILTIES : Roane- 
endernon Co.; United Gas, Coke & 

Workers of America, CIO, 
No. 439. 

On August S the Panel RBS asked b~ 
,he local union officers of rhe United 
Zas, Coke & Chemical Workers. CIO, t o  
nterrene in a dispute betaeen it and 
he ROan€?-,%ndersOR Co. at Oak Ridge 
xer  the terms of a new contract coyer- 
ng various custodial emploxees. The 
Panel learned that the Federal Nedia- 
;ion and Conciliation Serrice xere  still 
landling this case and that, as yet, n o ,  
international officers had participated. 
The Panel advised the international 
dice of the Chemical Workers of these 
€acts. On August S counsel for the in- 
ternational renewed the union’s request 
Eor Panel intervention, asserting that 
a l l  possible steps had been taken to 
resolve the controrersy. m r t h e r  check 
by the Panel showed that due to the 
2bsence of negotiators on both sides 
~ n l y  one joint conference nnder the 
jurisdiction of the Xediation 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 
betn-een the parties was signed. 

CASE KO 29. AEC INSTALLATIOX : 
Dana Project, N e w p o r t , Ind-; 
PARTIES : Girdler Corp. ; United Asso- 
ciation of Plumbers & Pipefitters, 
A. F. of L., Local No. 157. 

During the summer months, a series 
of work interruptions occurred on con- 
struction at two new atomic energy 
facilities-one at Paducah, Ky. and 
the other at the Dana Construction 
Project, Keaport, Ind. As reported in 
connection with Case KO. 24, Gordon 
Dean, Chairman of the Atomic Energy 
Commission, felt the situation to  be 
sufEcientlp serious on September 26 ts  
warrant direct action on his part. On 
that day he issued a letter to the union 
nnd contractors involved calling on them 
to resume production in the national 
interest. Xot since the summer of 1948, 
when Darid Lilienthal then AEC Chair- 
man went directly to the top councils of 
the A. E’. of L. to forestall a strike at 
the X-10 Laboratory, had the chief 
executire of the Atomic Energy Corn- 
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niission participated officially in  thf 
labor relations of the atomic enersa 
program. 

On October 5 the Atomic E n e r a  
Commission informed the Panel tha t  z 
work stoppage of approximate15 l.5@( 
pipefitters had been in progress for ore1 
a month a t  the Dana Project and askec 
that the Panel intervene. On the fol 
lowing day the Panel sent telegrams tc 
both parties setting a date for 3 meet 
ing and calling upon the United ASSO 
ciation of Plumbers and Pipefitters, 
A. F. of L. to return i ts  members t o  
work. 

On October 8, Martin Durkin, presi- 
dent of the United Association, replied 
by asking the Panel the following ques- 
tions : 

“I wish to know if Building Trades 
Union hare a right to strike on atomic 
ener-7 projects * * * I wish t c  
know if Building and Construction 
Trades Department on behalf of the 
international unions members thereol 
agreed to submit cases involving build. 
ing and construction on atomic energy 
projects to your Panel?” 
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 rol- 
untarily agreed to defer strike action 
pending mediation efforts of the Panel. 
The Panel has also understood tha t  this 
agreement corers construction and in  
fact  this has never been challenged. 
Under these circumstances we now re- 
peat our request tha t  you get the  men 
to return to work a t  Dana and thus  put 
an end to a critical and  immediate na- 
tional emergency. The Panel can then 
discuss with you on Wednesday the 
question raised in dispute.” 
By October 10, the date set for the Panel 
meeting, full actirity had been resumed 
on the job. 

The main issue in this dispute mas 
oyer the retroactive payment of trarel 
pay. The Girdler Corp. increased its 
pipefitter rate last spring to $2.47M per 
hour. the maximum i t  considered allow- 

‘1 

able under wage stabilization 

rate should be $2.50 as negotiated 

tiorts. The union contended th %I\:, . 

the Master Plumbers Of Terre B~~~~~~ ’t 

at thr. 

The union also demanded in additi,,, 
the 5 cents per mile trarel pa J‘ Whir.t, 
was area practice. Before givhlg ttr. 
union an answer the corporation 

WG3j for a ruling from the Wage Stabilia- 
tion Board whether the payment of tti 
trayel allowance W a s  Permissible. On 
April 1’7 a ruling was received ,&,hieh 
indicated that this benefit Could ~ o I  

be approved. On B l a Y  3 the Pipefitters 
walked off the job in a “wildcat” 8tT%e, 
Xegotiations were resumed after 
men returned to work on May 7 and a 
settlement was reached on June 1 for 
rate of $2.60 an hour, such rate to te 
paid without additional compensatim 
for travel expenses. This new 
ment mas then submitted to the con- 
struction Industry Stabilization corn. 
mission of the Wage Stabilization B~~~~ 
and on August 21 the CISC denied 
proval of the  $2.60 rate and approved 
in its place a ra te  of $2.50 an hour pius 
the payment of 5 cents a mile trayel a- 
pense. The corporation started p a y k  
this new rate and travel expense 
August 21. The union claimed that 
corporation should have paid the 5 
ner mile trarel pay retroactive to March 
L9 ( the date of the area contract whj& 
Wablished the $2.50 rate plus the S 
:ents per mile allowance). The dispuk 
3efore the Panel was oyer the r e b  
Sctivity claimed by the union betweat 
March 19 and August 21. 

During i ts  mediation efforts thePand 
?xplored the possibility of reriring the 
iriginal $2.60 agreement, believing that 
Further development of the facts might 
ibtain CISC approral. The Panel WE 

repared  to urge this settkment bur 
liscovered that it was no longer acwPf- 
ible. Since agreement could not be ob 
ained i n  mediation, the Panel 
iiended a retroactive date of Xune 
1951 (the day on which the rate of 
pas agreed to in lieu of travel PaT) for 
rayment of the 5 cents per mile 
my. After further Degotiationr b& 



reed to this eement and 
?;ii+ -tructiOn Industry Stabilization 

. tpI i~nwd it. < O J P  

‘ ! l , , , l ldt) l l  L panel meeting of October 
p r i n g  ItIflrtiI, ~ ~ 1 r l ; i n  rewated the ques- 

t,iud ia his telegram of Octo- 
. - ‘.On ro the Panel’s 

,&id that the officers of the United 
_- ,istion of plumbers and Pipefitters 
&*- felt themselves bound br the 

ledge given to the Panel by 
P ,resident William Green, and 
kF- Toiced the opinion tha t  this 

heid by other Crafts of the 
E&* d;aiiding Trades Department. Presi- 
ht Green’s pledge, according to Dur- 
e solely to production which 

the jurisdiction of the Metal 
WdS Department. 
psael Chairman Davis accepted Mr. 

Frgio*s statement as an accurate ex- 
+on of the Building Trades’ under- 
’* p n d i h  (I of the Green pledge. At the 
@e tirue he made it clear tha t  the 
Bncl itself had been under the im- 

ion that the Pledge had covered 
sential atomic energy programs. 
the Panel plan rests solely upon 

@?tmtnry agreement, this honest mis- 
Zderstanding was in itself sufficient to 
d f y  the pledge so f a r  as the Building 
yxdes =ere concerned. At the same 
*>e, the practical test of history had 
$ m n  that the responsible officials of 

Building Trades unions had on all 
msions responded wholeheartedly to 
..e Panel’s request to keep essential 

duction going whenerer such request 
d been made. If this record of r e  

mmible union leadership Continues, 
L. Dayis said, the practical effect of 
3ePmA’S operation Rill be as effective 

this ad hoc arrangement as under 
3 original intent of the plan. 

%E KO. 30. AEC INSTALLATION : 
;:Jnford Works Project, Richland, 
tsh.; PARTIES : Gus F. Atkinson Co. 

J, 8. Jones Construction Co. ; Sheet 
‘rtai Workers International Aisswia- 

d!? -c ~ 

=e* , ion construction. He made 

@j Pot 

y fur 

~ &@ 

,trike P 
of L. I 

Local s o .  99. 

fifi October 19 the Atkinson-Jones 
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a dispute existed between it. and Local 
1-0. 0‘3 of the Sheet Netal n’orkers JU- 
ternationnl Association, A. F. of L. a t  
Hanford which had resulted in strike 
action that morning. The company 
asked the Pailel to assume jurisdiction. 
The Panel sent n telegram to the parties 
inr-olyed on October 16 stating tha t  it 
had taken jurisdiction and that  a meet- 
ing would be arranged as soon as the 
men had returned to work. On the 
same day the Panel received a telegram 
from Robert Eryon, 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 
Kovember 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 Xo. 23 summarized both in this re- 
port and in the previous report of the 
Panel). 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 Panel’s 
suggestion to the parties tha t  they sub- 
mit this question to the Wage Stabili- 
zation Board along with the other crafts 

I n  the dispute over the wage rate the 
company offered a rate of 92.47% 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 area,  
and (2) tha t  the Spokane agreement 
did not fully exhaust the permissible 
amount applicable under viage stabili- 
zation regulations. As discussions con- 
tinued the dispute therefore narrowed 
down to the following considerations : 
(1) what is the appropriate area to be 
considered for the establishment of 
Hanford rates, and ( 2 )  what is the 
maximum amount allowable without a 

involved mas accepted. e 

f 
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special ruling under TTage Stabilization 
Board regulatinns. I n  respect to the 
latter .consideration. the union's posi- 
tion was that the July 1,1950, base date 
rate vas S2.S and that 10 percent oT-er 
this rate would automaticallF allov a 
ne-cv rate of $2.5S?~~, The company did 
not dispute this computation but 
pointed out that the $2.35 rate n-as not 
put into effect until A u y s t  1, 1950. 

After .hearing these arguments the 
Panel analyzed the problem as onc 
which inx-olxTed %-age stabilization pol- 
icy. I n  this connection the Panel stated 
that it would take no action which 
would result in a piercing of the ceil- 
ing established by the Wage Stabiliza- 

responsibility as the custodian of a n o  
strike arrangement. I n  such a ~3x13- 
Lion the Panel would utilize its media- 
tion offices to seek a roluntary agree- 
ment; failing that, it would try to ob. 
tain voluntary consent of the partic 
to submit their wage dispute to tht 
Wage Stabilization Board ; and failing 
that the Panel would, if necessary, is 
sue recommendations which would fa1 
within the regulations of the Wag( 
Stabilization Board so far as the Pane! 
was able to interpret them. Under 
each of the abore alternatives the 
parties viere reminded that Wage Stab. 
ilization = Board approval would be re 
quired. 

After further negotiation the Pane' 
proposed the following six points foi 
resolving the dispute : 

The issue of n-ages shall be sub 
mitted to the Wage Stabilizatior 
Board for final determination ; 

Tacation time shall be compute( 
at the rate of four hours per month 

(3)  The company agrees to put intc 
effect a rrelfare fund equiralent tc 
7% cents per hour similar to tha 
negotiated in Spokane, such plai 
to be submitted to the Wage Stabili 
zation Board for approval ; 

(4 )  The question of isolation pay shal 
be submitted to the Wage Stabiliza 

On October 18, the Punel was 
b ~ -  the 4%tliinson-Jones ConstmcticQ 
to assume jurisdiction of a dispute b- 
tween it and Lodge No. 1743 of 
International Association of Mae&- 
ists, A. F. of L. The Panel aceeptd 
jurisdiction and set up a meeting h 
Washington for Norember 2. 

The matter of isolation pay, 
agreement, was submitted to the an- 
struction Industry Stabilization cnm- 
mission of the Wage Stabilizatmr, 
Board. (For details in a similar CSSP, 

see case No. 30 above.) 
The principal issue remaining in this 

dispute was the wage rate for precision 
machinists. The union rested its a r p .  
merits on the relationship of precision 
machinists to other crafts on 
construction jobs. Since the union did 
not haye available SUffiCient data €e 

support this claim, the following p 
cedure was suggested by the Panel 
accepted by the parties: 

XEMORANDURI of the Atomic Enem 
Labor Relations Panel to  Parties InW 
national Association of XacbinisL* 
Atkinson-Jones Dispute. 

The parties agreed before the P d  
Friday, Korember 2, to gather fa@ 
the following criteria : 



& &',- alaais ts  ; 
Poing criteria will be gathered 

defined as the Forthwest. 
,1 said it would retain juris- 

'"f" the dispute \vliile these facts 
ti<Zi@U 0 being gathered. Panel member 

:r r'rP frcr p. Schmidt was' appointed to 
&d . 

~ the pr t i e s  in preparing a report 
on the facts. If an agreement is 

ge- en reached in direct negotiations, 
H* p;ill issue recommendations. 

December 1 this case is still open. 3% 

so. 32. AEC IISSTALLATIOS : 
6- ',, 11 ,itomic Laboratory, Schenectady, 
s, pA@,TIES : General Electric Co. ; 
Lternational Brotherhood of Team- 
r f 6 ,  

on October 19 the Panel received a 
g p r  from the vice president of Local 
xo, ~ 9 4  of the International Brother- 
b d  of Teamsters, A. F. of L., in Scbe- 
kc[& requesting its intervention in a 
:,spute between that  union and the Gen- 
.:,,I Electric Co. a t  the Knolls Atomic 
b;lboratory. The Panel replied, advis- 
,?g the local that a request for inter- 
mtion should be channeled through the 
s*mational office. On October 26 a 
SIEK from local counsel adrised the  
€We1 that Local Xo. 294 "is entirely 
~t'711nmou~ in these negotiations." The 
f$rA then sought from the Atomic 

Commission adyice as t c  
ZbFther a strike of the Teamsters ai 
*.*ah facilitg would "threaten to j=lter- 
f'rewith an essential par t  of the atomic 

Program." The Atomic Energy 
~ ~ i s S i O n  replied that ''a strike of 
stem would not immediately affect 
essential programs although a 

-wd failure to transport the (es. 
-$Sl) IUaTerials q-ould ha re  serious 
w ~ ~ ~ e n c e a .  Hence we would not 

rea 

of 

F. of L. Local Pl'O. 294. 

e 

Knolls." 
Accordingly, on October 31, the Panel 

advised the parties tha t  *-in accordance 
with the procedures outlined in Section 
5c of the Report of the President's Corn- 
lnission on Labor Relations in  the 
Atomic Energx Installations the Panel 
hereby announces that it does not in- 
tend to take jurisdiction of this dispute 
at this time, being informed by the 
Atomic EnergS Commission that; this 
dispute does not now threaten an essen- 
tial part of the atomic energy program." 

The Panel understands tha t  a strike 
was called bF the Teamsters at Knolls 
during the second week of November 
and, on December 1, was still in 
progress. 

CASE KO. 33. AEC ISSTALLATION : 
Sandia Base, Albuquerque, Ti. Mes. ; 
PARTIES : Sandia Corp. ; Atomic Proj- 
ects and Production Fi'orkers, Netal 
Trades Council, A. F. of L., Office Em- 
ployees International Vnion, ,4. F. of L. 
Local KO. 251. 

This case pertains to the joint nego- 
tiations 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 Sandia Corp. On 
October 2G the Panel received a request 
from the two unions inrolved to  inter- 
vene in a dispute between 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 
tha t  it could make no further progress, 
the Panel assumed jurisdiction and an- 
nounced meetings to  be held in Albu- 
querque commencing Soyember I T .  
The parties were asked t o  prepare briefs 
in advance of these meetings. 

There were 20 open issues when the 
Panel entered the case. The most com- 
plex issue, and the one which was the 
major block to an agreement, arose 



n-as eyident that some of the unions' 
grievances arose from insufficient or er- 
roneous facts. To rectify this, the 

of items concerning the operation of 

for presentation both to the Panel and 
to the unions. It was also evident that 

were not in a form which could be 
clearlr understood by the corporation. 

corporation was asked to  prepare a list 

the job evaluation and job grading plan 

the proposals submitted by the unions 

December 1 in TTashiugto4, D. 
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i T 1 ~ ~ ~  OF THE ENITED STATES ATOMIC ENERGY COXMISSIOW 1 put- 
the AEC bas encouraged project scientists to make their own arrange- 

In ggzr the publication of nonsecret research results in the established journals 
me-11 ientific and technical communication. There are, however, a .number of 
4 'L concerning atomic energy which the AEC has sponsored or e which are available to the general public. 

SEBIIBNhTAL REPORTS TO CONGRESS 

miannual reports which the AEC is required to make to the Congress are 
rtso made available to the public. These describe the progress in various 

of the Commission's program. An alternate title, indicating the principal 
of the report, has been given to each of the later reports. Indexes to all 

t this, the Eleventh Semiannual Report, are now available. 

me [je 

e.@p 
giirst Semiannual Report, January 1943.2 
w n d  Semiannual Report, July 1947.2 

m& Semiannual Report, Recent 15oimtific and Technical Developments in the 
d m  
fm Semiannual Report, A t m i c  ETtergy Deuelopment, 1947-1948, January 1949. 

Semiannual Report, Atomic Bnergy and the L i f e  Sciences, July 1949. 

&mth Seniiannual Report, Atomic Energy and the Physical Sciences, January 
m. M)~ents .~  
Eighth Semiannual Report, Control of Radiation Hazards in the Atomic Bnergy 
aopram, July 1950. 50 cents.3 
!ifnth Semiannual Report, AEC Contract Policy and Operations, January 1951. 
4 mts.3 

Tenth Semiannual Report, Muior Activitiee in the Atomic Znergy Program, 
JonuaryJune 1951, July 1951. 35 cents.' 
lnde0 to the 8emiannual Reports to  Congrem, January 1947January 1951, 
April 1951. 20 eents.3 

Index to the Tenth Bemianml  Report to Congress, Novembm 1951. 10 cents? 

L 

Semiannual Report, January 1948.2 

* E w g g  Program of the U. S., July 1948. 35 cents.' 

& cents.3 

gi cents.8 

GEXERkL REPORTS AND GUIDES 

wed Readings on Atomic Bnergg, august 1951, is a bibliography of ofacial 
Bablications, books, magazines, pamphlets and teaching units for educators, and 
Mexes and bibIiograpIiies on atomic energy, 23 pages, 15 cents.' - 

'Lkted as of December 31, 1931. 
* EO longer in print. 
*Available from the Superintendent of Documents, Government Printing Odce, Wash- 

hk'tOh 25, D. C. 
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I8otoyes-A $-Year Surtl~nat-y of Distributio?z--With Bibliogruph!l of E 
1M9, summarizes the Oak Ridge isotopes production, distribution, and 
program, with statistics on the distribution and use of isotopes by 
institution, by field of use, by foreign country, and contains an ex 
raphy of published literature on isotopes, 201 Pages, 45 cents.3 

Prospecting for Uranium, revised October 1951. is a nontechnical booklet prpI,aye 
by the United States Geological Surt-ey and BEG describing the ur 
minerals, where to  look for them, and instruments to use in Pros 
laboratorg testing and analysis of ores. It contains six Color plates of princiDai 
minerals. Laws, regulations, and price schedules for uranium-bearing 
included, E8 pages, 45 cents.5 
Qontract i i2~ aszd Purchasing Ofices and Types of Cotnmo&itiea Purchased, revised 
Nzirch 1961. lists the types of items the AEC must Procure, Procurement oacels, 
and location of the purchasing offices. Included are responsibilities of the LQc 
operations offices and major research centers for whom the materials are procnred, 
and security requirements that must be met by firms SUPPlYhg Certain materiah 
to  BEC, 20 pages, 15 cents.3 
A Quide for Contracting of Cmtstructio% and Belated Engineering sew 
revised January 1951, gives AEC policy on awarding contracts 
and architect-engineering serrices, procedures followed when requests for b i b  
are formally advertised and when prices are fixed, and when contracts are 
tiated. Operations offices and officials responsible for letting Such contra& are 
listed, 16 pages, 15 centss 

TECHX'ICAL PlBLICATIONG, PERIODICAU, AND CATaLoQS 

THE ITEM8 LISTED BELOW, TOGETHER FTLTH THE KATIONAL NUCLEAR ENEBGT SERIES 
IN THE NEXT SECTION, ARE THE PUBLICATIONS OF SCIENTIFIC AND TECHKICAL I N T E B ~ ~ .  

Bourcebook on Atomic Energy, Samuel Glasstone, D. Van Nostrand CO., x. p, 
1950, presents a comprehensive, technical description of the theory, histoq, 
development, and uses of atomic energy. Chapters are included on the strnctnm 
of the atom, radioactivity, isotopes, neutron research, acceleration of charged 
particles, and other phases of nuclear science, 540 pages, $3.40. 
The E r e c t s  of 4tornic Weapom, 1950, prepared for the Department of Defem 
and the AEC by a board of editors under the direction of the Los Alamos Scie~. 
ti& Laboratory, presents a technical summary of the results to be expectgd 
from the detonation of atomic weapons, with chapters describing an atomic 
explosion, the shock from air, underwater, and underground bursts; b U  
radiation, and fire effects ; methods of protecting personnel ; and decontamb- 
tion methods, 4% pages, $1.25.3 
Bafidbook on  aerosol^, 1950, contains chapters from the National Defense 
Research Cummi ttee Summary Technical Report, Division 10, declassified b3 
the Armr at the request of AEC, on the properties and behavior of aerosols, 

in studies of the disposal of gaseous radioactive wastes, the dispersal of insecu 

\ 

f- District a 
volumes h: 
Pork, N. 1 

principles and instruments used in meteorology studies, and information Useful 

cides, the disposal of industrial gases, etc., 147 pages, 60 cents? 

Division 
vaoutcm E 
Wakerling 

* Availabl 
1n-n 25, 0 

T *f ' Availabl 
fagton 25. I: 

3 Arailnble from the Superintendent of Documents. Government Printing OaCe, 
lugton 25, D. C .  . .  

1 .  pCr 
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id-getct& €€un#bmo7c, R. N. Lyon, et al., (being re-v-ised) compiled by the 
~~~~~~~~t of the N a n  and AEC, summarizes current information on the 

and chemical properties of liquid metals, their present industrial uses, 
phTsiCneir use and potentialities as heat-transfer media, 1% pages, $1.25.8 
pnd tb ,  

of Analgtical Met  hods for the Detemi?mtion, of Uranium and Tlborium 
phdr Ores, C. 3. Rodden and J. J. Tregoning, 1950, presents a number of 

of analyzing ore samples for their uranium and thorium content. a 
@finten&d to be an aid to  assayers, commercial laboratories, and others 
wte,Eted in raw material assay work, 55 pages, 20 cents? 

ijinS Radioactice Wa8tes in the Atomic Bnergy Program, revised August 
ts on the sources and types of radioactive wastes in atomic energy 
methods developed for  their safe handling and disposal, and methods 

or the safe handling of radioisotopes by private users, 30 pages, 

wlifiear chart of Nuclear species, W. H. Sullivan, John Wiley 8: Sons, Inc., 
f., 1M9, shows physical data for all the nuclear species known as of June 

It i 

&9, $2.50- 

odic& and Oatdogas 
r Science Abstracts, issued twice a month by the AEC Technical Infor- 
Service, contains abstracts of all current AEC declassified and unclassi- 
rts, of non-AEC reports related to  atomic energy, and of articles appear- 

~ ~ ~ o t ~  the foreim and domestic periodical literature, $6 per year? 

e i d e  to Ricssian PeriodicaZ Literature, a monthly title list prepared by the 
Brookhaven National Laboratory of available current scientific papers and 

complete translations of significant articles, 20 cents.' 

i & p 4 u t a l o g  and Price List, Isotopes Division, United States Atomic Energy 
Commission, Oak Ridge, Tenn., March 1951, lists and describes radioactive and 
able isotopes available from Oak Ridge, and includes prices and instructions 
;or ordering the isotopes. 

mdiation IWtru'nwnt Catalog No. 2, 1950, compiled by the Radiation Instra- 
Dents Branch, AEC, lists most of the commercially available radiation k s t r u -  
rnents, accessories, and components, $2.' 

TKE NATIONAL NUCLEAR ENERQY SERIES 

T h e  volumes were written by the scientists who performed the research and 
dmelopment on the atomic energy enterprise under the Manhattan Engineer 
IWrict and later under the Atomic Energy Commission. The following 
wrlumes hare been published for the AEC by the McGraw-HEIiU Book Go., New 
fork, PJ. P. 

&%on I :  The Electronuzgnetic Separation PTocess 
bUum Equipment and Technique$, vol. 1, edited by A. Guthrie and R. E. 
FTakerling, 1949, describes the development and study of high vacuum q u i p  s 

p- 

; a LWlable from the Superintendent of DocumentB, Government Printing OfBce, Wash- 
-25, D. C. 

'Avaflable from OfEce of Technical Semites, U. 5, Department of Commeree, Wash- 
ktcm 25, I). C. 
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Engineering Developmmts in the Gaseous Diffusion Process, '01- 16, &ita sh 
M. Benedict and C. Williams, 1949, describe6 a number of mechanical, ~~~~~~~~ 

and chemical engineering developments related to the operation and h a4ait)g 

P b €  of materials used in the gaseous diffusion process-PrinciPfW special 
instruments, vacuum en@eering, development of heat-transfer equipmeot ' a 4  
absorption of uranium hexafluoride and fluorine, 129 pages, $1.25. 

~ i ~ & * o n .  111: ~ p e c i h z  X e p m a t i m  PPoject 
The Theory of Isotope Separation, rol. 1B, by Karl Gohen, 1951, presea& 
theory of cascades as generally applicable to the problems of isotope separatIen 
Different types of centrifuges and other methods of separation are also 
cussed, 165 pages, $2. 

Spectroscopic Properties of Urmtium C O t ~ W O u ? z & S .  vol. 2, edited by G, H, ~ i *  
and A. B. I?. Duncan, 1949, presents data compiled from a Comprehensive 
of the absorption and fluorescence spectra Of uranium compounds and &. 
scribes the experimental techniques used in the studies, 230 pages, $2.75. 

Ph@x&l Properties and Analysis of Heavy Water, vol. a, by I. Kirschenknm, 
1951, describes the physical properties of heaTy Water, chemical equilibria M 
exchange reactions and methods for isotopic analysis, 438 pages, $5.25. 

Division ZV: Plutonium Project 
Radiociiemical studies: The Fission Products, vol. 9, edited by  C. D. Coryell and 
N. Sugarman, 1951, presents 336 original research papers on the techniques and 
results of radiochemical studies of uranium and plutonium fission produc&+ 
2,086 pages (in 3 parts), $18.50. 
The Transuranium Elements, Ressprch Papers, vol. 14B, edited by G .  T. Seabrg:. 
J. J. Katz, and R. X. Naming, 1949, includes 163 research papers on n e p ~ ~  
plutonium, americium, curium, and several of the heavy elements related b 
them, and historical summaries of transuranium element research, 1,733 pam 
( in  2 parts 1, $15. 
The Chemistry and Metalturgg of Miscellaneous Materials; Thermodyfiam*. 
rol. 10E. edited by L. L, Quill, 1949, contains 10 research papers on them* 
dmamic properties of the elements and several of their compounds, 329 

IndusfriaZ Iliedicine on the Plutonium Project, vol. 20, edited by R. s. Stat@. 
1951, describes the medical program established for  the care and PrOtekiaE 
of workers on the plutonium project, 511 pages, $6.25. 

Biological Efpeds of Edema2  Beta Radiation, rol. 22E, edited by R. E- Zirue* 
offers a collection of original reports on the eff'ects of beta rays applied to 
surface of the mammalian body, 242 pages, $3.25. 

pages, $3. 
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of Irradiat ion from Externut aitd Internal  Sources,  vol221, edited 
m, 1948, is an advanced treatise on the histopathological and cyt+ 

eEeets of total-bodf irradiation, SO8 pages, $8. 

of tiraniurn.  TO^. 23, edited by A. Tannenbaum, 1950, describes the 
roade on the distribution, accumulation, excretion, and chemical and 

nium and uranium compounds in the animal body, 

: Los Alamos Project 
mmtaZ Techniques, FOI. I, edited by W. C. Elmore and hi. L. 

8, describes a number of complete circuits and circuit elements de- 
mos for making nuclear and other physical measurements, 

ozmters : Ezperimental Techniques, FOI. 2, edited by 
Rossi and H. Staub, 1949, describes the physical principles of ionization 

ters, and includes previously unpublished project develop 
by scientists at the Los Alamos Laboratory, 243 pages, $2.25. 

ETfiiuersity u f Rochester Prujec 

Toaimlogy of Umnium Compotrnds, parts I and 11, roI. 1, 
and H. C. Hodge, 1949, summarizes the results of 3 years' 

*&i on the toxicity of uranium compounds and the mechanism of uranium 
ection on the toxicology of fluorine and hydrogen 

%&de, 1,054 pages (in 2 parts), $10. 

B3kipi& studies with Polonium, Radium and Plutonium, vol. 3, edited by R. 
gwk, 1949, describes the studies made of the biological fleets of these alpha- 

the animal body, air monitoring precautions, and equip- 
used in atomic energy laboratories where work with these elements is 

techniques and 
Ssion producm 4piyparatiorz, Properties, and Technoboy of Fluorine and Organic Pluoro Cmn- 

p&, vol. 1, edited by C. Slesser and S. R. Schram, describes developments in 

G. T. Seaborg, 
on neptunium, 

?nts related to 
ch, 1,733 pages 

t,he largescale manufacture of fluorine, and purifying and handling fluorine. 
It describes the preparation and the chemical and physical properties of various 
tooroearbon compoundi, 868 pages, $10.50. 

~~~ VIZf: Xanhattan Project Chemi&y 

iml Chmzistrg of the Manhattan Project, TO€. 1, edited by C. J. Rodden, 
escribes methods of analyzing the manF different materials used i n  the 

c energy project-with emphasis on analytical methods for the determina- 
@MI Of uranium and thorium, 748 pages, $6.75. 

amktry of Uramium. Part I .  The Element, I t8  Binary and Related Corn- 
WW, vol. 5,  by J. J. Katz and E. Rabinowitch, 1951, is a detailed discussion of 
bghysical and chemical properties of uranium, its occurrence in nature and 

on from ores, and preparation and physical properties of ib binary com 
W pages, $7.25. 
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Owe Ojjecial Gazette. 

2,663,718 
5 663,729 
%5wo24 
5 w m  
5 MI 6% 

2, 5% 052 

5566,066 

2,566,665 

2,566,684 
2,667,145 

2,567,518 
2,567,519 

2,567,668 

2 567,661 

2,567,759 

2 56s. 061 
2,568,642 

m!. I 
process for photochemiml chlorination of I 

hydrocarbons. 
____do ______.________-_______ - _---- ------ 
Zirconium and h a f n i u m  separation 

Segmented ionization chamer ______.-- - - 
Method of preparing ur8ma penb- 

preparation of beryllium nitride-,- _------ 
Pressure monitoring device- _-______--_ --  
Zirconium and hafnium recovery and 

Apparatus for the measurement of radio- 

Fluorinatlon of high molecular corn- 

process. 

fluoride. 

purification process. 

activity, 

b. Loverde and W. s.' 
E. H. H-an and 

C. A. Tobiss ___-___-__-- 
C. J. Carignan _ _ _ _ _ _ _ _ c _  Crmston, R. L 

Do. 
Beanblossom. 

L. J. Bemfalt, Jr. 
N. Richmond,Calif, 

walnut creek, cettf. 

A. 6. Langsdorf, Jr _ _ _ _ _ _  aictrgo, Ill. 
R. Livingston _ _ _ _ _ _ _ _ _ _ _  Oak Ridge. T W  
J. A. A ~ T E  _ _ _ _ _ _ _ _ _ _ _ _ _ _  schenecay, 5. f- 

pounds. 

heotane and derintive-thermf. 

Rotary shaft dricen tapper _ _ _ _ _ _ _ _ _ _ _ _ _  
Production of dichlorododecafluoro- 

1 P8-k listed as of Nor. 20, 1951. Applicants for licenses should apply to the Chief, patent @ 
Office of the General Counsel, U. 6. AEC, Washington 25, D. C., identifying the sabjwtmtmw- 
number and title. 
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A. R. Ronzio. 

m 
TITLE 

LosAlamos,N.Mex. 

Oak Ridge, Tenn. 
Berkeley, W. 

p r ~ s  for reqwery of pitchblende and 
s m u r  m m  mmerals from ores of 

by special flotation practice. 
Cadytic vapor phsse fluorination appa- 

A. J. Dempster _ _ _ _ _ _ _ _ _  
E. 0. Segre _ _ _ _ _ _ _ _ _ _ _ _ _  
M. A. Coler _ _ _ _ _ _ _ _ _ _ _ _  
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E. T. McBee and W. 6. 
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W.H. Zinn _ _ _ _ _ _ _ _ _ _ _ _ _  
pi. M. Powell and A. W. 

Bamhsrt. 
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process for production of radioactive iron 
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Method and apparatus for measuring 

hlaufscture of porous articles from tri- 

0a.q andym __-___- - -____________________ 
The manufacture Of uranium tetrachlor- 

ide. 

strong alpha emtters. 

fluorochloroethylene polymer. 

W. 4. Higinbotham _ _ _ _ _  
H. R. Hoekstra _ _ _ _ _ _ _ _ _  
J. J. Katz _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
R. Livingston end E. A. 

E. EvFrays _ _ _ _ _ _ _ _ _ _ _ _ _  
A. 0. Hsnsan _ _ _ _ _ _ _ _ _ _ _  
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Ohicago, Ill. 
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upton, N. Y. 
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_ _ _  -do- - - _ _ _  _ - - - - - - - - - - - _ - - - - - _ - - - _ - _ _  . 
Radiation detection and-measuring a p  
dgpl ether of chlorofluoroheptene- _____. 
~pparatns for focusing highenergy 

&fatorials and methods for radiography,. 
Timing apparatus _--________-___________ 
Metbod and apparatas for pm&hg and 

Counter chronograph- _ _ _ r _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Preparation of heavy metal borohydrides 
Monitor for fission gases _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Method of accelerating ions _ _ _ _ _ _ _ _ _ _ _ _ _  
A device for generating neutrons- - _ _ _ _ _ _  
Pulse shaping circuit . . . . . . . . . . . . . . . . . . . .  

paratus and methods. 

particles. 

packaging uranium hewhloride. 
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PUBLIC Law 235--52~ COSGREES 
CHAPTEE 633-C ST SESEIOK 

AX ACT 

To amend the Atortzi~ Energg Act of 1946, US amended. 
3e  it e-nacted bp the Senate and House of Representatives of the United 
of America in congress assembled, That section 5 (a) (3) of the Atomic 
Act of 1946, as amended, is amended to read as follows: 

“(3)  FQommnoN.-It shall be unlawful for any person to (A)  possesQ .or transfer any fissionable material, except as authorized by the Commission ~~ 

(B)  export from or import into the United States any fissionable material; Dy 
(0 )  directly or indirectly engage in the production of any fissionable matem 

opa outside of the United States, except, subject to the limitations and conau 
contained in section 10 (a) (31, as authorized by the Commission upon a deter. 

adversely affected thereby.” 
Section 10 (a) is hereby amended by inserting the following subsection 10 (a) 

(3) after subsection 10 (a) (2) : 
“ ( 8 )  Kothing contained in this section shall prohibit the Commission, wba 

in its unanimous jud,gment the common defense and security would be sub- 
tially promoted and would not be endangered, subject to the limitations her& 
after set out, from entering into specific arrangements involving the commnnia. 
tion to another nation of restricted data on refining, purification, and subsequent 
treatment of source materials ; reactor development : production of 
materials ; and research and development relating to the foregoing : prouideb, 
“(1) that no such arrangement shall involve the communication of restricted 

data on design and fabrication of atomic weapons ; 
‘I (2) that no such arrangement shall be entered into with any nation threatm 

ing the security of the United States ; 
“(3) that the restricted data involved shall be limited and circumscribed t@ 

the maximum degree consistent with the common defense and security objectire 
in view, and that in the judgment of the Commission the recipient nation’s f& 
curity standards applicable to such data are adequate ; 

“(4) that the President, after securing the written recommendation of tftr 
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 security of the 
United States, giving specific consideration to the security semitivie of the 
restricted data involved and the adequacy and sufEciency of the security Sf& 
guards undertaken to be maintained by the recipient nation ; and 

“ ( 5 )  that before the arrangement is consummated by the C0mmiSSiOn @ 
Joint Committee on Atomic Energy has been fully informed for a perid 
thirty days in which the Congress was in session (in computing such thirty 
there shall be excluded the days on which either House is not in session b@X* 
of an adjournment of more than three days) .” 

mination by the President that the common defense and security win ot be 

Approved October 30, 1951. 

1 Previous amendments to the Atomic Energf Act of 1946 can be found in &Wenu ’@ 
of the h’inth Semiannual Report t o  Congrem, January 1951. 
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APFEXDIX 11 

, \ E C O T ~ ~ ~  OFDEBS PERTAIXIK-G TO THE U. S. ATOMIC ENERGY E-- c o ~ ~ l I s s I o x  

o. 10091-EstabEisRing an Airspace Resemafion over the Las Fegas Project, 

of the authority Tested in me by section 4 of the Air Commerce Act 
(ut6 (44 Stat. 5 ' i O ) ,  the airspace abore the following-described portion of the i35 

of L- tnited State  is hereby reserved and set apart for national defense and other 
Ternmental purposes as an airspace reservation within which no person shall 

go te an aircraft except by authoritr of the United States Atomic Energy 

that area within the United States lying within the following-described 

Las Tegas, Xez.. E- 
, 

CommlsSion 

pandftries : 
LA6 YEGAS PROJECT, U S  VEOAS, NEVADA 

Beginning at latitude 37"16'00", longtitude 115"56'00" ; thence due south to 
36"41'00'', longitude 115"6'00'' ; thence due west to latitude 36"41'00'', 

Bngtitude 116"13'00'' ; thence due north to latitude 37" 16'00", longitude 
316013'00'' ; thence due east to latitude 3i"16'0Of', longitude 115"56'00", the 
p i n t  of beginning. 

a s  person navigating an aircraft within this airspace reservation in viola- 
.;ion of the prorisions of this order will be subject to the penalties prescribed in 

Civil Aeronautics Act of 1938 (52 Stat. 973), as amended. 
Febmary 25, 1951 

k. 0. 10291-Establishing an Airspace Reservation Over the bavannah Rioer 
Plant of the U. S .  Atomic Energy Commissim 

drtue of and pursuant to the authority vested in me by section 4 of the Air 
amerce Act of 1926 (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 as an airspace reservation within which 
no person shall navigate an aircraft except by authority of the United States 
Atomic Enerm Commission : 

All that area i n  the States of Georgia and South Carolina lying within the 
hllo~~ing-described boundaries : 

SAVANNAH BIFEB PLANT 

Beginning at  latitude 33"23'45", longitude Sl"24'30'' ; thence south to latitude 
0'14'30", longitude 81"24'0O'' ; thence southerly to latitude 33"05'30'', longitude 
5!"?2'36'' ; thence southwest to latitude 33"05'00", longitude SI"32'00'' at Mil- 
Lmille ; thence southwest to latitude 33"02'40", longitude 81"42'48'' at Girard ; 
%We northwest along the old Savannah-Augusta Highway to Telfairville at 
htitnde 33"05'18", longitude 81"48'48" ; thence northwest to latitude 33"25'00", 
inngitnde Sl"53'30" ; thence northeast to latitude 33"27'30'', longitude Sl"48'55" ; 

'PreTious Executive Orders pertaining to the U. S .  Atomic Enerm ComraWion can be 
in Appendix 11, Fifth Semiannual Report to Congress, January 1949. 
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thenee due east to latitude 33"27'30", longitude Slo"'55'' ; theme Southeast tr, 
latitude 33O22'45", longitude 81"24'30", the point of beginning. 

tion of the provisions of this order will be subject to the Penalties Prescrited 
b y  person navigating an aircraft within this airswee reservation in 

in the Ciril Aeronautics Act of 1938 (52 Stat. 973) as amended. ! This order shall become effective on October 3, 1951. 



APPEXDIX 12 

BEG. 1,1946? TO JUNE 30, 19511 
~ O R S  REGEIYIXG ISOTOPES FOR PLAXT SCIESGE BESEARCH, IS;"@ 

~~ list of projects completed, currently underway, or actively contemplated 

i9 
research =as compiled from records of the AEC's Isotopes 

Oak Ridge, Tenn. All investigators had an opportunity to edit the 
@&On, included here. T h e n  the statement of purpose of a project and its 
zi@ were not returned by the investigator, the information as compiled from 
& S W  i~~ pidge records was retained. These projects are indicated by footnote 3. 

,ximately 86 percent of the statements sent out for review were returned. 
*k;rdcnt& by footnote 2 is the work being carried out during the 1951 growing 

by institutions in 29 states, PUerto Rico, and Canada with labeled fer- *ason aterial furnished through the AEGUSDA (Bureau of Plant  Industry, 
~ili@ * 
ajB and Agricultural Engineering, Beltmille, Ma.) contract. The work of the 

.ou8 states and BPISAE is coordinated through the phosphorus subcommjt- 
of a e  four regional soil research committees. These groups are set u p  in a 

tees four land grant college regions and are composed of State and 
FedeTraj soil research scientists. They function under the auspices of the National 
Q3 Fertilizer Research Committee. 

of ea& 

- 

R e a r c h  In- 
emte, Birmingham; 
Emhemtry. 

;sifersity of A$bama. 
Triivmity; Biology. 

AFZZONA 

r. S. Department of 
.tdientture, Forest 
i o i ~ i o e ,  Southwest- 
rro Forest and Range 
Experiment Station, 
T x m ;  Forestry. 

INVESTIOATOB 

L. E. Ensminger, 
R. W. Pearson, 
H. B. C w .  

R. K. A l l e n  and a. E. Skipper. 
B. C. WilHRmR__-. 

B. 0. Blair 

PROJECT AND ISOTOPE 

P 32. (1) Study the residual value of 
previously applied phosphorom on 
cotton. (2) Determibe the relative 
availability of phosphor& from 
superphosphate and rook phosphsW 
tombson clover. (3) Compare the 
efReiency of supea%kdsphate aad 
miatture of superphosphate and rock 
phosphate in gree.nhouse pots.% 

alg& - 

P32.- Determine diirerentiaf uptake 
of phosphorus by d l f n g s ;  develop 
technique for locatin radioactivity 
within in&vidual&; and make 
histological studies of plants roots. 

C Study photmyn'thefis wlth 
. d '  

* :.* _ -  
I In. Determine whether or not the 

orggnic hormone 2,4, D-5-1 moves 
in masquite seedlings with reserve 
food to new growing points the 
amount of movement to dderent 
parts when applied as a foliage spray 
to the leaves, and the effect of wet- 
ting agents on absorption and trans- 
location to different parts of Wd- 
lings. 

STATUE OB 
EEFEBWCE 

(1) Under way. (2) 
Under way. (3) 
Under way. 
. -  

Under way. , 

Do. 

Completed. 

list was selected from "Isotopes-A 5-Year Summary of Distribution," prepared 
% the Isotopes Division, Oak Ridge, and which includes isotope distribution for all fielde 
=!Nsearch. The 5-year report will be e in March 1932 from t h e  Superintendent 
2 ftocuments, Government Printing 0 shington 25, D. C. Work of the  national 

ratories in plant science is not incl is Appendix. Plant  science research being 

'Participating in AEC-TTBDA (BPISAE, geltsrille, MdJ project to study during the I951 growing 
Under AEC contract is identified in Appendix 5. 

kW the Uptake and use of various fertilizers by different crops from varying t 
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Participating in AEC-ESDA (BPIBAE, 
eeason. the uptab and use of various fertilizers 

University of Arizona, 
Tucson; Chemism 
and Soils. 

Beltsville, Md.) project to study dnring the 1951 e 
by different crops from varying types of Sods. 

ABKLYSAS 

Robert L. Do- Seed 
 arms, Scott; Agron- 
omy. 

University of Ar-, 
School of Medicine, 
Little Rock, Biochem 
istry. 

CALIFORNIA 

California Instftute of 
Technology. Pass- 
dena; Biology. 

Plant Physiology-- 

Shell Development Oo., 
Emeryvflle; Physics. 

Stanford University, 
stanford; ohemfstry. 

U. E. Department of 
western Irrigation 
Field S t a t i o n ,  
Bmwley. 

Biochemistry. 

A ,gr id tW.  bath-  

vd-t& r e  kel0y;Plani Of 

- 

INVESTIQATOR 

C. a. Fuller and 
W . T . JICOeOrge. 

i. H. Fuller __._-- 

,. M. Humphrey. 

. M. Siege1 __.--- 

'. Bonner ,  J. 
Thurlow, and 
F. W. Went. 

1. Bonner _ _ _ _ _ _ _ _  

E. M. Hull and 
F. W. Went. 

r. w. otvw _ _ _ _ _ _  
L. Cunningham-. 

B. A. Grantz _ _ _ _ _  

H. A. Barker ____. 

W. Z. Hawid-.-- 

C. C. Delwiche- - 

PROJECT A?;D ISOTOPE 

- 

?32. Compare the phosphorus UP- 
take from potassium hydrogen phm- 
phate, superphosphate, c s l C @ n  
metaphosphate, and ammomum 
phosphate by cotton and alfalfa.' 

P 32. Study the nature of organfc 
compounds in calcareou~ soils and 
determine the availability of phm- 
phorus in various biological tissues 
(micropopulatlon and orgmc de- 
bris) to plants under normal soil 
conditions. 

%rviee Irradiation. Irradiation of 
cotton& and soybean seeds in 
order to study gene mutations in an 

uce new breedmg mate- 
rial fort improvement or develop 
ment of new varieties. 

C 14. Investigate carbon dioxide 85- 
&nilation and synthetic reactions 
in photosynthetic bacteria, and 
analogous pmcasses in heterotrophic 
bacteria. 

0 li. Study carbon dioxide flxation 
In the dark by leave. of sumdents 
and study t d w t l o n  of sucrose 
and other compounds in plan&. 

P 32, (1) Stud phosphate turnsvei 

room demonstrstlon to show trans 
port of phosphate ion in stem ol 
green plant. 

C 14. Study protein turn-over fn tis 
sues of higher plants. 

C 14. Btudy translocation Of labeled 
sucrose in tomato and wgar beet. 

P 32. Meesnre phosphoras uptake fr 
plants under various oonditions. 

C 14. Study me-bbolism of algae oPftf 
reference to irreversible u l c ~ r p ~ m  
tion of isotope. 

P 32. Field experiments h v o l ~ h  
uptake of phosphorus by cotton 
castor bean, corn, cantalonps, an( 
tomatoes.' 

C 14. Btudy carbon dioxide Utfliza 
tion, fatty acid metebolism, am 
other metabolic p- in mim 
organisms and carbohydrate 
thesis, trsnsformation, and 0% 
biocbemid reactions fn high 
plants. 

in gmW1ng p7rant.tissue. (2) Cltm 

C 14. (1) Synthesis of labeled sugat fC 
tracer studies in another institutio~ 
(2) Plant nutrition studies wit 

C 14. S$dy the mechanism of v h  
formation and the effect of rrrdlatk I withfn .the virus molecule UPC 
properties and Metivity. 

label& d-OCWe. 

DO. 

Do. 

Under way. 

Do. 

Do. 

Do. 

Do. 

Arch.Biochem,!:, 
149 (1948); Rid., 
If, 266 nwr. 
J. Biol. Chem. 
167, 619 (lO(T!: 
Ibid., 175, SL 
803;l 76,013 O W ;  
Ibid., 178, 6 Z  
891; 180. 1 a  
1168, 1237; I@* 
221 (19401. f. 
Bect., 66, ?Z 
(1848). AM. f 
Botany, Ss, 
(1948). Are!+ 
Biochem. Et* 
p h s ,  $1, 
(1951). 

(1) Under m?. 
(2) Endw ml. 

Under way. 

Citrus E: 
station, 
Entomo 

]']ant PhJ 

Plant p 
and En1 

Soils and I 
trition. 

rollege 01 
ture, Da 
ics. 
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STATUS OR 
REFERESCE 

Fr 55. 59. Study distribution of iron 
in pineapple pfnnts. 

5 35. Study erilfur metabolism in 
plants and the ruochunism of the 
control nf plsnt rusts by sulfur 
treatment. 

Ft. 56, Zn 6.5. Determine nutritional 
factors influencing uptake arid dis- 
tribution of iron and other inorganic 
elcments aithin plant tissues and in 
sptcitic organic compounds synthe- 
sized by the plant. 

1 

f 

Caturr, 165, 973 
(1950). 

;oil Sci.. 72, 4 i  
(1951). Soil. Sci. 
SOC. Am. Proc., 
It, 91 (1947). 
Science, 106, 471 
(1948).. Plant 
Physiol., 16, 367 
(1950). P l a n t  
Soil, 3, 51 (1951). 

Jnder w3y. 

T. C .  Broyer, E. 
Epstein, L. Ja- 
cobson, C. A€. 
Johnson, G.  -4. 
Pr:trson. and P. 
R .  Stout. 

Ca 45. Study influence. of a gradient in 
oxidatipn potential as a possible 
prerequisite for mctabolic accumu- 
lation of calcium by plants. 

C 14. Study certam aspects of photo- 
synthesis in green piants. 

C 14. Study che*cal activities of 
plants and bacteria. 

S 35. Measure differential absorption 
of sulfur by parasite and host in 
plant diseases a u w d  by fungi. 

C It. Study mehbolic changes in 
tobacco plants induced by virus 

J. 1'. Hennrtt 

Do. 

bch. Biorhem. 
Biophys., 91, 326 
(1951). 

Qature, 166, 973 
(19x0. 

:rider way. 

Do. 

D. I. Arnon 

11. A. Barker and 
W. Z. Hassid. 

C. E. Yxwood--- 

A .  H. Gold 

infection, 
P 32, Cs 137, Ca 45, Cb 95, Sr 90. Study 

absorption and metabolkm by 
plants and fixation by soifs.8 

J. hi.  Blume, H. 
Jenny, L. Jacob- 
son, J. C. Mar- 
tin, and R. Over- 
street. 

R. Overstreet- _ _ _  Be 140, Fe 55, 59. Study adsorption 
and exchange reactions in clay and 
soil svstems.3 

P 32, C s  137. Study absorption by 
root sections, evaluatmg factors 
affecting rates of such absorption.* 

P32. Study the Eight pattern of 
labeled mclou aphids in citrus 
orchards. 

835. Determine the nature of the 
chemical reactions set up when 
elemental sulfur is used for dusting 
citrus (lemon) trees. 

P 32. Study absorption, translocation, 
distribution, metabolism, and elimi- 
nation in plants, insects, and mice 
in relation to insecticidal and mam- 
malian toxicity. 

C 14. Compare distribution of DDT in 
injected house flies of both nonre- 
sistant and highly DDT-resistant 
strains. 

C 14. Study translocation of lahlod 
carbohydrates in citrus plants. 

P 32. Measure rate of phosphorus ab- 
sorption by plants as affected by 
other ions and.ph,ysie+ conditions. 

D 2. Tracer studies 111 so& and plants- 

Do. 

Do. 

Do. 

Jnder way. 

D O .  

Do. 

Do. 

L. Jacobson an( 
H. Overstreet. 

R. C .  Diclrson--- 

Citrus Le3ves, 
April 1949. 

Under way. 

Do. 

pmt Physiology 
m11 Entomology. 

F. A. Gunther, R. 
&.I. March, R. L. 
Metcrrlf, F. hi. 
Tm&, and R. 
T. Wedding. 

F. A. aunther, R. 
31. March, R. 
L. hfetcalf, and 
F. M. Turrell. 

L. A. Richand R .  
T. Wedding. 

E. F. ITallihnn.-. 

Arch. Biochem.. 17,  
149 (1948); Z h L .  
$1, 2a (1W1, 
J. Biol. Chela 
167, 619 (1bCi: 
Ibid., 175, S, 
803;176,913~13E; 
Ibid., 178, G, 
891; 180. 1 9 .  
118, 123;; 14.. 
221 (1849). J .  
Bact., 66, T 
(1W8). AM. J 
Botany, 55, 1: 
(1948). Arch .  
Biochem. Bio-  
phys., 51, 326 
(1951). 

(1) Under WaF 
(2) Under FW 

Conternplatcd. 

Under way. 

Do. 

Do 

Contemplated. 

Under w3y. 

cidi 3nd Plant Xu- 
rrition. 

W c g e  of Arricul- 
lure, Dam;  Phys- 
IfS.  

H 3. Determine rate of uptake and dis- 
tribution of tritium oxide by grow- 
ing plants.~ 

0 16. Study mechanism of oxygen acti- 
Yation i n  plnnt itrid aninul tissues. 

Under waf. 
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STATE AXD INSTITGTIOS 

- - 
COLOIidDO 

Colorado A 6. XI C ~ l l ~ g f ,  
Colorado Experiment 
Station, Fort Collins; 
Agronomy. 

U. s. Department of the 
Interior, Bureau of 
Reclamation, Denver; 
Research and G e ~ l -  
O W .  

CONNECTICUT 

Connecticut Agricul- 
tural Experiment Sta- 
tion, New Haven; 
Plant Pathology and 

Uruversity of Connee 
ticut, College of Phar- 
macy, Storrs; Phar- 
macy. 

B0-Y. 

FLORIDA 

University of Florida, 

ment Station, Games 
d e ;  Animal Indus- 
try Nutrition Labor- 
atory. 

Agicultursl E-S- 

GEORGIA 

University of Georgia, 
Agricultural Erperi- 
ment Station, Experi- 
ment; Agronomy. 

S. R. Olsen 

A. E. Hosticka---. 

M. L. Adams and 
D. M. Skauen. 

R. W. Bledsoe 
and Q. K. Davis. c. L. Comar, Q. 
H. Davis, J. C. 
Drigeers, H. C. 
Harris, and R. 
L. Shirley. 

R. W. Bledsee, 
0. R. Davis, 
and J.  R. Neller. 

0. L. Comar, cf. 
K. Davis, R. 
Kulwich, R. L. 
Shirley, and 1;. - 
Singer. 

R. L, Carter, 
Ifr. 9. Harms, 
L. C. Olson, and 
M. Stelly. 

R. L. Carter, 
L. C. Olson,and 
Xl. Stelly. 

K. E. Harms _ _ _ _ _  

p 37. SrudV the mtwe  and avsildbilie 
IC, plant: such 8s dLili+ wheat, bsr- 
ley, sugar beets. and potatoes of 
phosphurus in calcareous soils and in 
Tarious fertilizer niaterinls such 3s 
calcium metaphosphate, superphos- 
phate, ammonium phosphate, djcal- 
cium phosphstc, and alpha trieal- 
cinm phosphate.* 

Ca 45. Studv relationships betyecn 
calcium and phosphate ions in kine- 
tic exchange reactions between solu- 
tions and mineral surfaces both in 
soils and in synthetic calcium phos- 
phates. 

P 35. Study nature and availability to 
plmts of phosphorus in calcareous 
soils, and study exchange resctions 
of phosphorus between solutions and 
mincml surfaces in soils and synthe- 
tic calcium phosphates. 

[ 131. Study translocation of labeled 
5 iodo-2,4-dichlorophenoxyacetic 
acid in aquatic weeds. Study me- 
tabolites of plants treated with 5 
iodo-2,4-dichlorophenosyacetic acid. 

P 32. Investigate use of ion,izizing radia- 
tion in control of plant diseases. 

C 14. Synthesize laheled alkaloids 
from the plant Colchicum auturnnak. 

Co 69. s tudy  the function of cobalt 
in ruminant metabolSn. 

lT 42. Study utilization by green- 
house plants. 

Ca 45. study trandocstion of a k i u m  
by root and gpophore of peanut 
flant: investigate calcium metab6 

P 32. Stud phosphorps uptake as in- 
auenoed & fumigation, cover mops, 
and rates of fertilizer application., 

Cu 64, P 32, &lo gS. Rudy  dietary role 
of copper and metabolic interrela- 
tionship of iron, cobalt, phosphorus, 
copper, and molybdenum m large 
animals, rats, and plants. 

ism in chickens and rats. 

P 32. Study the uptake of phosphate 
fertilizers such as superphosphate, 
dicalcium phosphate, mlcium meta- 
phosphate, and alpha trimlcium 
phosphate by  peanuts, corn, and 
alfslfn. 8 

P 32. Determine effect of time of lim- 
ing on the utilization of phosphorus 
by plants. 1 

C1 36. Determine amount of various 
amino acids in peanut proteins. 

DO. 

Do. 

Contemplaw. 

Under nay. 

Science, I#, rn 
(1949). Anal .  
Chem., It, 10a 
(1950). 

Cnder %%sY 

Do. 

Do. 

9 F'3rti~ipatixlg in AEC-TTSDA (BPISAE, Beltsville, 3Id.) project to study duriog t p e  IY3* &'' . - -  

3 Project listing not reriewd by investigator. 
senson,.the u p t k e  and use of rsriious fertilizers by different crops from raving typS  of SOlls- 

I 

/--- 

IDAEO 

University of 
*kgrlCul t w d  
men t Station 
COW; AgricL 
Chemistry. 

Agricdt Urd 
istry and 
omy. 

School of Fc 
Forest, P 
and Range 
iment Stat 

ILLLYOIS 

Univetsits of c 
Chicago; Bic 
w. 

Institute of 
biology ar 
physics; I 

University of I 
Urbana; Agror 

hmnology- -. . 



Completed 

Under way* 

Do. 

Do. 

Contempla&&, 

Under way. 

Science, 109. 
(1949). Anita. 
Chem., tl, lt3B 
(lQ50). 

d t u r a l  Chem- 
iptry and Agron- - omy. 

-1 Of Forestry, 
Forest, Wildlife, 
and Rsnge Exper- 
iment Station. 

flLINOIS 

: s d t y  of Chicago, 
Chicago; Biochem- 
=Y. 

institute of Radio- 
biology and Bio- 
physics; Botany. 

hersity of Illinois, 
%ana; Agronomy. 

PPOJECT ASD ISOTOPE I IXVESTIOATOB 
I -- 

G. 0. Burr _ _ _ _ _ _ _  

W. A. Gortner--- 

J. V. Jordan and 
C. A. Simkins. 

J. V. Jordan and 
G. c. Leals. 

J. V. Jordan and 
S. R. Olsen. 

W. K. Ferrell and 
E. E. Hubert. 

W. K. Ferrell and 
E. E. Hubert. 

J. Franck and H. 

R. E. Zirkle _ _ _ _ _ _  
GafIron. 

E. ’Et’. Fager, H. 
Gaffon, and J. 
L. Rosnberg. 

F. C. Bauer and 
L. T. Kurtz.; 

C.% Kearns and 
C. C. Roan. 

C 14. Study the trauslomtion~plmts 
of labeled 2,4-1>. 3 

S 35, Rb 86, X3 99, Zn 65, C13c, 42, 
C s  45. Study the uptake, distribu- 
tion, and chemical combination in 
sugarcane plants in culture solution.: 

C 14. Study rate of photosynthesis and 
transport in plants. Use labeled 
compounds produced in animal 
metabolism studies. a 

Co 60. Study rate of uptake and trans- 
fer in plants and animals and effect 
of prolonged exposure to radiati0n.a 

P 32. Measure rate of movement of 
phosphate in soil, rate of utilization 
by plants, and rate of entry into 
various compounds. 3 

Fe 55,59. Study uptake and transport 
in plant roots and detem.De pomt, 
at which iron is blocked in chlorosis. 

C 14, P 32. Study mealy bug wilt of 
pmeapple; absorption of phosphate 
when sprayed on pinppple leaves, 
and from soil BS afunction of soil pH 
apdlertilizer p1acement;and absorp- 
tion, translocation, persistence, and 
chemical alteration of growth regu- 
lators in the growing pineapple 
plant. 

P 32. Study effect of soil moisture 
levels on phosphorus uptage by 
potatoes. 

P 32. Study availahilit.y and fixation 
of phosphorus when applied as a 
fertilizer. 

P 32. Study utilization by alfalfa of 
phosphorus from various sources.* 

P 32. Fvestigate movement and. sb- 
sorption of phosphorus m seedlmgs 
of western white pine. 

Ca 45, P 32. Compare absor tion and 
translocation in po!e bljgpted and 
healthy western white pmes. 

H 2. Study mechanism of photo- 
synthesis and photoreduction with 
green algae. 

C 14. Study mode of growth of cellu- 
lose walls of plant cells after supply- 
ing glucose residues for the synthesis 
of -Slulose. 

C 14. Study of photosynthesis; early 
products of carbon dioxide tkation. 

P 32. Determine residual value of 
superphosphate and rock phosphate 
fertilizers as intluenced by soil gene 
sis and management practices in 
long-term field experiments? 

P 32. Study the distribution and 
metabolic fate of certain derivatives 
of diethyl-phosphoric acid when a p  
plied as an insecticide to the Amer- 
ican roach, Periplaneta american.3 
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GTATUS OB 
REFEBESCE 

Ender way. 

YO. 

Federation Yroc., 
8,217 (1949). 

Science, fO9, 595 
(1949). 

Dnder may. 

DO. 

Do. 

Completed. 

Do. 

Colorado Tech. - .~.~.. 

Bull. 4% Decem- 
ber 1950. 

Under way. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

‘hrtiticipating in AEC-USDI (BPISIE, Beltsville, Md.) project to study during the 1951 growing 

h k c t  listing not reviewed by investigator. 
7, the uptake and use of various fertilizers by different crops frdm varymg type-S of sods. 

http://detem.De


H ortirult we. . - - - - - . 

Unkersity of Xotre 
Dame, h'otre Demc; 
Chemistry. 

IOWA 

IOM State College, 
Ames; Zoology and 
Entomolom. 

Agricultural Exper- 
iment Station, 
-4mes; Agronomy. 

Institute for Atomic 
Research. Anlcs: 
Botany. 

State Lniwrsity of 
Iowa, Iowa City; Bot- 
any. 

KANSAS 

Kaiiss  State Collrrc, 
3fanhattan; Physics 
and Agronorn 3- . 

KEXTUCRY 

Y uvrrsit y of Ken turky , 
Agricultural C 4 x 1 )en- 
nient Station, Lexing- 
ton; Agronomy. 

Tlnirersity of Louisville, 
School of Xedirinc, 
Louisrille; Pharma- 
c o l o ~ s .  

\ I .  Frit4 ..-.. _. 

I. E. Christian 
and SI. Fried. 

A .  J. Ohlrogg, 
JY. I;. Robert- 
s o n ,  a n d  J .  
White . 

L. G .  Joiips __._.- 

If. Burton 

E. C. Cox and 
J. H. Lilly. 

L. B.  Nelson, J. 
T. Pesek, Jr., 
and G.  Stan- 
ford. 

J. 31. Heslrp _.___ 

C.  -4. I. Gorine 
and J. AI. Hes- 

W. 1'. Bartholo- 

S. dronoff _ _  - - -. 

Iep. 

mew. 

T. C. Evans and 
J. H.  Wcber. 

R. E. Hein, R. H. 
McFarland, and 
R. V. Olson. 

W. A .  Seas and 
31. E. Weeks. 

J. G.  Rodriguez 
a n d hi. E. 
Weeks. 

B. J. McIntosh- - 

: 3;. I)etertciinc n i t t  iottzlccl 802 
x\-;hether plants ~ i i t  use atmospheric 
802 lor the s~xitheslz of organic Sul- 
IUI compounds dur~ug p o w t h .  
, 3-. -., 1)tqermiuc the conmibution of 
orpanic phosphoru:: to the fertility of 
the soil. 

p 32. Study plecmrient of fertilizers 
311d the influewe of associated Ier- 
t ihers on phosphorus utilization b) 
corn. 

P 32. Determine effect of various 
methods of appiimtion of phosphatic 
fertilizer on the efficiency of absory- 
tion and utiiiziitjon of phosphorus 
by field g o w n  tomato plmts.2 

C 14. investigate orgsnlc compounds 
found durmg tlic madiation of 
water-carbon dioxide systems a 
ar l l  as aster-hydrocarbon systems 
with new to  estimatitle possible im- 
portance of radiation in the "origi. 
nsl" photoqynthesis. 

Co 60. Study movement of insecl 
larvae through soil. 

p 3'2. Study relatire effectiveness 01 
difiercnt Certilizers for suppfying 
phosphate IO ntisrd plantiug of oat: 
and clover .? 

p 32. Study relative mowmcnt o 
phosphorus from differyt fertilize] 
materials through s o k -  

P 32. Study biologic+ equilibriun 
between organic and inorganic phos 
phorus in soils, and diffusion rate, 
of phosphoruq in soils. 

C 14. Study decomposition rates o 
organic materials in soil. 

C 14. Study translocation and trans 
formation of glucose rn plants a n t  
utilization of carbon dioxide in plan 
roots. 

Y 32. Ceterruine toleranee 'dose fa 
germinating tobacco seed. 

Fe 55. Ptridy effect of pH, soil mtions 
and trace soil nutrients on the up 
take and translocation of iron b! 
sorghum plants. 

1' 32. Study availability of fertilize, 
phosphorus 111 cropsoil expcri 
mcnts.2 

P 32. Study effect of time of applica 
tion on uptake of phosphorus b: 
alfalfs.2 

P 39. Study mctaholisni of pboz 
phorus in ?-spotted spider mite.3 

C 14. Study biosynthesis of Idbelei 
morphine ond other drugs by plant: 
study metabolism of morphine i 
M t S .  

- -. --_ 

Do. 

Do. 

DO. 

C'nder way. 

Do. 

DO. 

I )o. 

2 Participstinp: in AEC-TSP.4 (BPIEAE, Reltsvllle. >Id.) project to study du; ~g the 1B51 Fornu 
season, the uptake and use of carious fertilizers hF differrnt c rop  from wrying types of SOllS. 

Project listing not reviex-ed by investigator. 

I 
f 

MARYLA 

soils, Ferti 
Irrigtrtioi 



bo. 

no .  

(1949). 
Soil Sci., S,S, 

Under u a> . 

r)o. 

D O .  

Under way 

n o .  

rm. 

I ) O .  

1 

- -  . 
w. 

p. Tu'. Carpenter 
and 0. L. Ter- 
man. 

J. B. Bateman and 
A. a. STorman. 

R. L. Keintraub.. 

J. E. hfeliurtrey, 
Jr. 

T. P. Fontaine, 

Q. w. h i n g ,  L. 
W. Lataw, J. R. 
Magness, H. P. 
Traub, and J. 
W. Wood. 

J. M. Biume, S. €3. 
Hendricks, M. 
E. Jefferson,and 
T. Tanada. 

J. W. Borland, E. 
Epstein, S. B. 
H e n d r i c k s ,  
M. E. Jefferson, 
and R. F. Heite- 
meier. 

M. E. Jefferson, 
R. C. Menzel, 
and E. Shaw. 

J. W. Borland, 
and M. E. Jef- 
ferson. 

S. B. Hendricks, 
P. C. Jackson, 
and M. E. Jef- 
ferson. 

J.Xf.Blume,L.A. 
Dean, S. B. 
Hendricks, and 
R. F. Reite- 
meier. 

J. W. Borland, 
M. E. Jefferson, 
and M'. L. Hill. 

P 32. Orecnhouse and field es.peri- 
rnents on t m  utilization of fertilizer 
phosphate by clorrr.. p i n  cmps, 
potatoes, and blueberrles.2 

Ea 45, P 32. Study utilization of the 
element by clover f l o w  on soil at 
various pH levels; and effect of pH 
and ammoniation on uptake of phm- 
phorus by potatoes. 

Rb  86. Studs absorption of plant 
growth regulators by leaves of plants 
growing under controlled environ- 
ment conditions. 

C 14. Study metabolism of labeled 2,4- 
dichlorophenoxyacetic acid in plants 
and micro-organisms. 

B 10. Compare effects of ordinary 
boric acid and labeled boric acid,on 
the growth of tobacco in solutlon 
cultures. 

1131. Apply labeled plant growth 
renulator hormones such as 2.4-diO- 
chloro-5-iodophenosya~etic 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 
organs of pineapple plants when 
applied as a bentonite paste. 

P 32. Co 60. Investigate 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 and fixation 01 
potash in soils. Measure direct and 
indirect availability of soluble, ex. 
changeable, bxed, and nonexchsnge 
able potash to plants. 

Zn 65. Study zinc nutrition in plants 
and measure its uptake from sod 

S 35. Determine the efficacy of csk 
cium sulfate as a source of sulfur foi 
plant growth. 

C 14. Study the decomposition of thf 
insecticideDDT (1.1 ,l-trichloro-2-bir 
(p-chloro phenyl).ethane) in soils &! 
contr0lled.b:- various factors and it! 
translocation i n  plants. Measurt 
the translocation ui plants of 24-C 

S 35, Ca 45. Determine rate of leachinf 
of calcium and sulfur through col 
umns of soil. 

P 32. Determine amount of lowe 
valence radiophosphorus in Tarion 
orthophosphatcs when subjected t i  
neutron irradiation and the effect o 
neutron 5us on the formation of thi 
contaminant. 

303 

RTAT'fY OR 
BEFEEESCE 

Zompleted. 

Cnder wny. 

Do. 

Do. 

Do. 

Soil Sci., 70, 415 
(1950). 

Under way. 

DO. 

Do. 

D O .  

Do. 

Soil Sci. Soc. Am. 
Roc., 14, 226 
(1950). Science, 
111,492 (1950). 

'Participating in AEC-USDA (BPIShE, Beltsrille, Md.) project to study during the 1951 wowing 7% the uptake and use of various fertilizers bF different crops from TavIng types of sods. 
bkct listing not reFiewcd tir investigator. 
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r. S. Department of 
Agriculture. Belts- 
ville, &Id.-Con. 

Soils Fertilizer, and 
Irrigation. 

YAS8ACHUSETCS 

Boston Museum 01 
Science, Boston; Ed- 
ucation. 

Harvard Unimrsity,  
Cambridge; Biology. 

MICHIQAN 

Michigan State College, 
East Lansing; Agri- 
cultural Chemistry. 

Botany--- _ _ _  - _ -  - - - .  

Horticulture- - - - - - - 

Soil Science ._______ 

University of Michi- 
gan, Ann Arbor; Bot- 
any. 

J. >I. Blume and 
31. E .  JcfTcrson. 

1%. Fried and 51. 
E. Jefferson. 

C. E. Hagen and 
31. E. Jefferson. 

J.  TT.  Borland and 
%I. E. Jefferson. 

J. K. Borland, L. 
A. Dean. S. R .  
Headricks, 31. 
E. J r f f c r s o n ,  
and R. -4. >-el- 
son. 

J. H. Welsh ___.._ 

K. V. Thimann ... 

R.  L. Shirley ----. 

F. L. Wynd 

S. H. Wittwer 

terink . 
H. B. Tuke? and 

L. F. molter- 

m d  L. F. Wol- 

ink. 
S. H. Wittner--- 

B. Kawin and 6. 
Lawton. 

A E. Er ic lpn  
and J. J .  Seigol. 

H. J. Gomberg 

H. H.  Bartlett-.- 

and F. G. Gus- 
tafson. 

H. J. Gomberg, 
R. J. Lowry, 
and R. C. Kil. 
liamS. 

Cj 45. Study the morenertt of calci- 
um in soi!s, tho absorption of 4- 
urn from soils and sollltlons by 
plnnts, and the effects of such radl- 
ation on plants, p l a t  roots, and 

P 32. Greenhouse inrcsti~ations on 
relative efficiency of phosphntcs. 

Fe 59. Study iron metabolisfu in 
plants in lime-indumeri cblorosls. 

P 32. Study analytic11 separation of 
phosphor- acid from ortho-, ppo-, 
and metaphosphoric acids. 

P 32. Study the uptske 2nd uti!iza- 
tion of various phosphate ferfdizers 
on many different types of s p ~ b  and 
crops rn 29 States, Puerto R~co. and 
Canada.' 

growth. 

P 32. Demonstration of absorption 01 
phosphates by 

Ca 45. Inrestigate the physiology o 
cell membranes in invertebqtes. 

C 14. Determine if sucrose is con- 
wrted to anthocyanin in aquatic 
plants. 

P 32. Determine rate of phosphate 
removsl from aqueous solution of 
approximately 20 types of Michi,% 
soil. 

p 32. Prepare radioactive tobacco 
mosaic rirus.8 

p 32. g 42, Ca 45. Check phosphate 
uptake and translocation in plank. 

C 14. Check carbon dioxide assimila. 
tion in plants. 

P 32, K 42, Ca.45, C 14. Study absorp 
tion and utilization of radIonuchda 
applied to leaves of plants. 

C 14. Study path of carbon intc 
developing embryo of Runus. 

P 32. Study arailability and utiIim 
tion of several phosphatic fertilizer: 
to different crops grown on anum bel 
of Michigan soils.2 

C1 36. Br 82. Study movement o 
labeled dichloropropene and lebelec 
ethylene dibromide in soil. 

I 131. Study penetration and coursi 
of distribution of 24-D in plants 

Service Irradiation. Study produc 
tion of aberration and mutation 11 
seeds subjected toneutron bombard -~ 
mcnt. 

P 32. Study possibilitr of genetic hl 
tercharqe of radiophosphorus. b! 
crossing plants g r a m  in a mediun 
containing radiophosphorus nit]  
pollen from normal plants. 

APPEh-DIX 
----. -_ -- 

Do. 

DO. 
Do. 

Contern piateti 

Underway. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Completed I 

Underway. 

Do. 

Do. 

* Participating in AEO-TSDI (BPISXE, Beltsyille, Md.) project to  study during t he  
season,the uptske and use of various fertilizers by dlderent crops from varymg typjs of SOllS. 

a Project listing not reviewed by investigator. 
4 These projects are indicated by footnote 2. 

pnlumi 

YOS 

ffontana S: 
Agricultu 
ment 6tr; 
man; Am 
SO&. 

NERl 

Cnirersity I 
Lincoln; 
and Cfien 

XEW 

Bniversit 
Hampshil 
Horticii~tl 



Do. 

Do. 

Do. 

Conteni pin teti. 

Underway. 

Do. 

Do. 

Do. 

Do. 

Do. 

D O .  

Do. 

Do. 

Completed. 

Underway . 

Do. 

Do. 

yfSSSSIPP1 

MONTANA 

g&ane State College, 
@icuttural Experi- 
nent Btstion, Boze- 
am; Agronomy and 
5%. 

XERR.WKA 

hwrsity of Sebraska, 
Lncoln; Agronomy 
mi Chemistry. 

SEW HAMPSIHFLE 

:::fersi t y 0 r h- c w 
Hampshire, D 11 rh ani : 
Wicrdture. 

__--- 

9. H. Brown and 
.4. XV. Frenkel. 

:\. 11. Brov-n _ _ _ _ _ _  

F. Smith __..._____ 

a. C. Caldwell, 
A. Hustrulid, 
and J. M. Mac- 
Gregor. 

W. B. Andrews, 
H. V. Jordon, 
and U. S. Jones. 

B. F. Barrentine, 
H. V. Jordon, 
17. S. Jones, and 
L. h-. n-k. 

J. Leritt and D. 
bIazia.6 

Xi .  D. Kamen---. 

T. C. Hide, A. J. 
X I .  Johnson, 
m d  W. E. Lw- 
son. 

if-. E. Militzer, 
R. A.  0ison.snd 
L. R. Nelson 

R .  Eppert  and -4. 
F. 'I eager. 

R .  Eggeri. L. T. 
Kardos, and R. 
D. Smith. 

H 2. Studv the mechani?ni of photo- 
synthesis, photoreduction, and oxy- 
hvdroeen reactions in ereen aloac. 

C 14. Study biochemical intermadi- 
ates in phatosp~thesis and rrlated 
processes. Study of photosynthetjc 
ducrimination betwen isotopic 
forms of carbon dioxide. 

C 14. Study the paper partition chro- 
mato,gaphg of carbohydrates. 

P 32. Studr effect and relative value 
of double superphosphate and fused 
trlcllciun: phosphate on spring ap- 
plication Of alfalfa.? 

P32. Study availability of phosphorus 
to cotton using varying degrees of 
snimon?ated superphosphate on 
different soils. 

P 32. Study root extension by corn in 
experimental plots with varied his- 
tory of uopning, and effect of top 
drcsslng versus subsurf?ce .place 
ment on phosphorus utilization by 
crimson clover arid permanent 
pastures.r 

Ca 45. Determine the path, rate of 
entry, and movement of calcium in 
plants and the mechanism of such 
morement. Trace steps in mecha- 
nism of transfer of cations from en- 
Fironment to the cell interior. 

P 32. Determine path, rate of entry, 
and movement of phosphorus in 
plants and the mechanism of such 
movement. 

C 14. Preparation of dicarboxylic 
acids to study their photoassimila- 
tion by photosynthetic bacteria. 
Study carbon dioxide assimilation 
in photoLmthetic and chemosyn- 
thetic organisms. Study enzyme 
synthesis in cells under normal and 
abnormal substrate conditions. 

P 32. Determine the relative avail- 
ability to plants of the native phos- 
phorus on a number of soil types.2 

P 32. Measure the uptake of lcrtilizer 
phosphorus by oats grown on Ke- 
brasks soils 2 j 

P 32. Determine if labelrd phosphates 
absarbed into roots and translocated 
to thcir reproductive structurcs will 
produet. mutations. 

P 33. Compare relative absorption of 
phosphorus by apple trees and fruits 
from foliar sprays and from soil 3p- 
plications of fcrti1izer.s 

STATITS OE 
BEFERESCE 

Underany. 

Do. 

Do. 

Do. 

Do. 

Do. 

Science, 114, 297 
(1950). 

J. Biol. Chem., 176, 
299 (1948); Ibid., 
182, 153 (1950). 
Science, 109, 658 
(1949); Ibid., 113, 
302 (1950). J. 
Bact., 68, 239 
(1849); Bid.,  6g, 
693; 60,695 (1950) ; 
IMd., 81 !2l5 
0951). gedera- 
tion hoc., L?, 543 
(1960); Ibid, 10, 
190 (1951). 

j :- 

Under way. 

Do. 

Do. 

Do. 

'P~ticip3tinp in AEC-CSDA (BPIS,kE, Beltsville, Md.) project to study during the 1951 growing 
"*n,the uptake and use of various fertilizers by different crops from varying tyws  of soils. 

'Present address-tynirerslty of Cahfornia. 

~. 
;:= .; . ' h e c t  listing not reviewed by inyestigator. 
. . , ! . , , . ' . , j  .t I' & !: 

i 
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STATE A S D  ISSTITFTIOS -- 
S E W  JERSEr 

Rockefeller Institute for 
Medical Research, 
Princcton; Plant and 
Animal 1':itholom. 

R u t g e r s University 
Sew Brunswick; En- 
gineering Research. 

S E W  TORR 

B r o o k l y n  Col lege ,  
Brooklyn; Biology 
and Chemistry. 

Cornell Unisersit  y , 
Ithaca; Agronomy. 

Plant, Soil and h-u- 

Pomology - - - - - - - - - - 

Fordham Vnjrersity, 
Kew Tork; Chcmis- 
try. 

New York State Agri- 
cultural Enper imen t 
Station, Cornel1 Uni- 
cersity, Itheca; Food 
Science and Tech- 
nolom. 

trition. 

R. K. Bernhard_-. 

3.  W. Daridwn-. 

FI. G .  AIbsum-.- 

C. I>. McAuliffe- 

P. J. L a t h ~ e l l  
a n d  C .  S .  
Brandt. 

A. S. Hunter and 
C .  D. JfcAU- 
liffe. 

h.1. I'eech ..____._ 

0. F. Curtis and a. H. Ellis. 

J . R . Johnson and 
L. Knudson. 

1). 0. Clark ....__ 

5 35. Incorporated into nutrient media 
used to feed plnnts infected Kith 
cucumber I irus 4 in an attempt t o  
jsohte an unh10wn sulfur constit- 
uent of the virus with properties 
unlike :in7 of the blown sulfur con- 
taining amino acids. 

Go Go. Iktcrminrrtion 01 soil density.. 

p 32. Determine rate of ?bsorption 
and distribution of nutrients from 
liquid fertilizers applled to roots of 
ornanmtal plants. 

C1 3G, e a  45, pfn 54, C @  GO, Zn f6. 
Detcrmine scd factors affectin&? the 
arailability o! the element to plants. 
Stud p distribution. t ransloca? ion 
and accumulation of the element in 
selected plant species. 

P 32. Study phocphotus turn-over in 
adenine nucleotides during growti) 
of plant tissues. 

P 32, Determine quantity of phos- 
phorus dration in soil. 

P 32. (1) Obtain yield 3nd chemical 
data on meadow and pasture herh- 
ztEe top dressed with different rates 
of superphosphate. 

(2)  netemnine contribution of differ- 
ent organic phosphorus fractions in 
the soil to the phosphorus nutrition 
of plants and if phytin is synthesized 
and subsequently decomposed by 
soil micro-organisms.2 

Ca 45. Study the absorption of cal- 
cium by alfalfa and other le-gumes 
asinfluenced by soil reaction, amount 
of exchangeable calcium, degree of 
calcium saturation, presence of Mn, 
Fe and -41, and method of applica- 
tion. 

P 3?. Study utilization by plants of 
phosphorus in farm manures. 

C 14, P 32. Study translocation of 
sugars and certain minerals in 
plants.8 

C 14. Determine mechanism n-herebf 
the natural rubber plant produc6s 
rubber snd study fixation of nitro- 
gen by leguminous plants.3 

P 32. Demonstrate use of tracer tech- 
nique in studying salt transport in 
p1ants.s 

P 32. Measure rate of movement of 
salts and identify phosphate esters I 

location of urea in foliage sprays. 
31. Cefolri . _ _ _ _ _ _ _ . ,  C 14. Determinc pathways of carbo- 

hyctrate metabolism in certain fungi 
with special refcrence to  the libera- 
tion of acetate in fat formation. 

K. W. Holler _ _ _ _  C 14. Study absorption, distribution, 
and modification in the plant of 2, 

I 4-dichloro-phenoxyacetir acid, 3. 
1 indoleacetic acid and other labeled 

hormone-like substances. 

I 

, 

I h  

Completed. 

P O .  

Pn. 

Do. 

Completed. 

Under t n y .  

Do. 

* Participating in AEC-GSDA. (BPISAE, Beltsx,ille, Xld.) project to study during the 1931 puwrni 

3 Projrcl listing not reviwwd by inwstigator. 

11.l. i I -.-,5 L 

season. thc uptake and use of 03rious fertilizers b2; dlffererlt rrops from Tarping types of Sods. 
~ 

/--- 

Botany - 

XORTH 

xorth Dakc I tors1 ~ 0 1 1  
Physic ai 

Particip: 
*m, the 



n n  

Corn plet ed. 

no. 

I h .  

D O .  

Completed. 

r; I 

. c  

I 

i 

X. S. Hall and 
, 0. R .  Lunt. 

i 

' D. Stitchell. 
S. S .  Hall and 

1 N. S. Hall and 

I 
P. Reid. 

Botany _ _ _ _ _ _ _ _ _ _ _ _ _  1). B. .4ndcrson 1 and W. M. Dug 
esr. Jr. n: B. Anderson. 
TI'. hl. Duggar, 
Jr., and X. 8. 
Ea11 

L). B. dnderson 
and D. E. More- 
Isnd. 

c 1%. Studies on precursors in the 
sFnthesis of green and yellow pig- 
ments of chlorells. 

C s  13;. Studr  3 l t  ahsorption hF 
growtne plant t i sue  cultures. 

C l 4 .  Study carbon dioxide fixation 
br  Frowing plant tissue cultures. . 

P 32. (11 Study phosphate adsorption 
on surface of soil particle as related 
to time-rate equilihrium; form of 
phosphate in  relation to  particle sur- 
faces and to availability to grow-ing 
plants. (2) Stud:- effect of fertilizer 
placement, rate, and soil type on 
utilization of applied phosphate to 
ladino clorer, potatoes. cotton, corn. 
and tobacco. (3) Study efficiencv 
of fertilization of fall seeded crops 
and for comparison of fused rock 
phosphate with other forms OF phos- 
phate fertilizer. (4) Determine lo- 
oation and activity of corn, cotton. 
and tobacco plant roots throughout 
their growing season. (5 )  Evaluate 
sources of phosphorus for tobacco 
plant utilization. (6) Study migrrt- 
tion of tobacco horn worm moth. 
(7) Investigate role of aphids in the 
transfer of materials in the tobacco 
plant. 

Ca 45, P 32. Use in field studies to  de- 
termine fraction of tobacco plant 
calcium originating from each of 
three sources of ulcium (mono- 
calcium phosphate. gypsum, and 
calcium carbonatel in R typical 
tobacco fertilizer; distribution with- 
in the plant and duringseveml stages 
of growth; and compare the utiliza- 
tion of calcium and phosphorus 
from monocalcium phosphste.2 

Ca 45,K 42. P 32. Determine influme 
of sodium on uptake and b t n -  
bution of potassium, phosphorus, 
and calcium over short time inter- 
rals. 

Fe  55.55. Study rate of interaction 
snd movement of iron sssoci:3ted 
with vnrious soil compounds, par- 
ticularly phosphate and oxide com- 
binations. 

Ca45. Determine effect of associnted 
d o n  on dissocistion from an ab- 
sorbed surface (clays) and on caL 
cium morcment through isotopic 
exchange mechanisms. 

S 35. Develop new technique in radio- 
autographic work for plant tissues. 

C 14. Study permenhilitq to  carbon 
dioxide of certain cutinized epider- 
mal membranes of leaves aud fruits 
of seTeral plants: miikc similar stud- 
ies with uocutinizcdepidermal walls 
of roots. 

P 32, S 35, Ca 45. PtudI- absorption of 
phosphorus, eslcium, and sulfur 
through root tips of conifers and 
hardwood trees. 

YORTH D A K Q T 4  

' h t h  Dakota &ricul- , E:. B. Norum and / P 32. Study uptake of labeled phos- 
tWd.College. Fargo; D. Q. Posin. , phorus bvrariousplantsnsafunction 
P b s t a  and Soils. of amount and distribution of fer 

t tilizer, and determine amount 01 
I available phosphate in the soil.2 

Under w a r ,  

Do. 

Under ~ a $ .  

Under wag. 

Completed. 

Do. 

Under way. 

, -  

Completed. 

D O .  

J. Elisha Mitchell, 
Sei. Soc., 68, 175 
(1950). 

'Patticimting in AEC-TTSDA (BYISAE, Beltsville. >Ed.) project to study during the 1951 growing 
m n ,  the uptake and use of rarious fertilize- b:- different crops from varying ts-ws of soils. 
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f Participntinp in AEC-USDA (BPISAE, 
P.C%?@n, the uptake and use of yarious ferti!iters 

STATE ASD IXSTIT'CTIOV 

BeItsville, Md.) project to study during the. 1951 go- 
by different Crops from rarymg types of SOllS. 

XORTH DAKOTA-Con. 

tT. S, Department of 
hq-iculture, Bureau 
of Plant InduStrT. 
Soils and +gricultural 
Enzineermz, Narth- 
ern Great Plains Field 
Station, hlandan; Soil 
Managcment and lr- 
rigation. 

OHIO 

h t i o c h  College. Charles 
F. Ketterinq Founds- 
tion, Yellow Springs; 
Physics. 

Ohio Agricultural Ex- 
perfmen t S ta t  ion, 
Wooster; Agronomr. 

Ohio Agricdtural Ex- 
periment Station, 
Woost er ; Agronomy. 

Apronomy, Botany, 
Entomology, and 
Dairying. 

Botany and Plant 
Patholo=. 

Ohio State University, 
Columhus; Agricul- 
tural Biochemistry . 

The B. F. Goodrich Ce. 
Akron and Brecks 
ville; Physical Re- 
search. 

OKLAHOW A 

Olilahoms Agricultural 
and Mechanical Col- 
lege Research Foun- 
da t ion ,  S t i l i f f a t e r  
Botany. 

University of Oklahoma 
Research Institute, 
Korman; Plant Pci- 
ences. 

D. Grunes, H. E. 
Haise. and R. 
H. Tmnaea. 

H. V. Tinorr and 
P. Rothemmd. 

J .  D. Esye  and 
p. J. Zwerman. 

H. V. E&, C. E. 
Evans, and J. 
D. Sayre. 

R. S. Dsridson, 
J. W. Eibbs, TI.' 
D. P o u n d e n ,  
and J. D, Sayre 

R. E. Davidson. - 

3. E. Varncr _ _ _ - _  

W. L. Dayidson- 

R.  31. Chatters.. 

E. L. Rice and L 
hf. Rohrbaugb 

PROJECT AND ISOTOPE 

p 32. Compare phosphorus uptake 
from soils a t  Red Fjeld Dewlop- 
mcnt Farm, South Dakota; Bow- 
bells and Mandm Development 
Farms for sugar beets; determine 
relative phosphate availability of 
various soils of North Dakota 2 

C 14, Fe 55, 59. Study chlorophyll 
and related compounds in plants. 

p 32, C136, As 76, Zn 65. Stud? move- 
ment, accumulation, utillzation, 
and distribution of these elements 
in growing corn plant; distribution 
and movements in relation to corn 
rust and bactcrial leaf blight: feed- 
ine habits of insects on corn leaves. 

p 32. (1) Study possible acnetic 
changes from beta irradiation; dis- 
tribution of hosphorug in wheat 
grains; phospgorus requlrements of 
fungi causing plant diseases: corn 
root distribution through soils; 
phosphorus accumulation in corn 
plants; possible mutations ,b Frn 
from large amounts of radioactive 
phosphorus introduced into pollen 
grains and seeds; feeding habits of 
red mites on corn leaves. (2) Study 
phosphorus requirements of leaf 
blight, effect of radiations on muta- 
tions of funpi, and accumulation of 
phosphorus in spores. 

Ca 45. Study calcium relationsin base 
exchange soil cultures. 

3 35, Ca 45, Se 75, Co 60, Ag 110, Ni 63, 
T1204, Cs 134, Cr 51, Fe 59, Hg 203, 
Sb 124, W 185, Ir  192, Sc 46,.Ta 182. 
Study movement, distribution, and 
accumulation in corn leaves. 

P 32. Study utilization of supcrphos- 
phate and calcium metaphosphate 
by corn on plots of pII levels from 
5.5 to 7.5. 

P 32. Study phosphorus requiTement 
olorganism causmg leaf blight ln corn 
plants; calcium phosphorus relations 
in blood of dairy cattle having milk 
fever; transfer of phosphorus from 
bean plants to red mit?. 

P 32, S 35. Study genetics and physi- 
ology of mirro-orfrankms when 
grown in presence of various radio- 
isotopes.8 

P 33 Sr 89. Actimte the plum cur- 
cufio. Trace movements of beetles 
within orrhsrds and locato speciflc 
sites of hibernation. 

C 14. Study mechanism of metah- 
olism and photosynthesis of a suc- 
culent-type plant. 

Zn 65. Study utilization of zinc in 
metabolism of ponlng plants. 

K 42, P 32, C1 36, S 35. .Trace ions @ 
plant tissues by radioautogfaphlc 
techniques. 

C 14. Determine rste of movement 01 
2, 4-D applied to plants under con. 
ditions of light and darkness. 

Jnder way. 

Do. 

Do. 

Under way. 

Do. 

completed. 

Ohio State Vnir. 
Studies,  Enp. 
Exptl. Sta. B&- 
letin,ZC~,M(lW. 

Under way. 

Do. 

Arch. Biochcm , 

Under n a y .  

25, 280 (1950). 

Do. 

DO. 
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Under waF. 

Do. 

Do. 

Under way. 

Do. 

Completed. 

Ohio State rnir. 
S t u d i e s ,  E n n .  

fetrn,20, w ( 1 ~ 1 .  
Exptl. sts. BUl- 

Under way. 

D O .  

Arch. Biochcm , 
65, 280 (1950). 

Under way.  

Do. 

Expcrimenl 
' s o n ,  Rio Piedrss; 
9% 

~ w n o m v .  
Chemistry.-- - - - - -  - 

TESNESSEE 

rZjFmity of Terns-  
SY, Knoxville; Bot 
&?F. 

dpricultural Ex. 
periment Station, 
K~~oxrille; -4gi- 
cultural Chem 
&try. 

Agricultural Re. 
scsreh Propam, 
Oak Ridge; Met- 
abolic Research. 

TEXAS 

T t t s j  A~icultural Ex- 
periment Station 
Calleae S t a t i o n  

J. S. Butts, -and 
A. I-. Logan. 

3 .  8. Butts 

6. 0. Beltenpen. 

-4. S. Hunter _ _ _ _ _  

A. R. Riera _ _ _ _ _ _  

W. R. Paden .___. 

R. W. Pearson 
and E. H. Stea- 
art. 

L. 0. Fine _ _ _ _ _ _ _  ~ 

E. I. TThitehead--. 

5. L. BIe>-er _ _ _ _ _ _ _  

W. H. Matht i re - .  

C. L. Comar .____. 

H. E. Leap and 
R. TIr. Pearson. 

E. E. Leap ______ .  

PROJECT ASD ISOTOPE 

-- .-- 

C It .  Lnrestigate the mode of action 
of labeled 2,  4-dic~loropilenozyacetic 
acid 2nd isoprop~l~~hen~lcsrbnmnte 
in plants. 

Study the coursc of phos- 
phorw in plants. ( 2 )  Determine 
radiophosphorus uptske by plmtc 
after treatment with 2,4-dichloro- 
phenoxyacetic acid. 

C 11. Study the hreakdorril products 
of DDT \Then applied to insects. 

C 14. Study effect of the virus of,Little 
Cherry disease on the physiology of 
the diaessed plant. 

P 32. Determine the effect of nitrogen 
levels and irrigation on the uptake 
of fertilizer phosphate by sugar beet 
plants. 

P 32 (1) 

P 32. Study effect of certain chemicals 
on the propagation of phosphate 
through soil and increase in avail- 
ability of phosphate in plant lifc. 

P 83. Determine what part of the 
phosphorus fertilizer added to the 
soil is taken up by the sugarcane 
plant and what part is fixcd by the 
soil. 2 3 

P 32. Evalustc phosphorusutilization 
by plants.2 

P 33. Study effect of rate of lime aPPli- 
cation and method of phosphate 
application on phosphorus utlllm- 
tion by clorcr. 

P 32. Study the uptake of phosphorus 
from three sods m the State of South 
Dakota by oat and sugar beet 
plants.* 

Se 75. Study the metabolic reactions 
and pathways of selenium in plants. 

H 2. Study the effects of various con- 
centrations of deuterium oxide on 
the germination of radish, tobacco, 
vetch, and clover. 

P 32. Trace phosphorus from mono-, 
di-, and tri- calcium phosphates in 
growing plants in Neubauer and 
greenhouse cultures 3 

Fe 55, Ca 45, P 32, I 131, S 35, Co 60, 
Zn 65, Mo 99, T a  182, Sr 89, Cs 134, 
Cu 64. Study mineral metabolism 
in animals such as rats. rabbits, 
chickens, swine, 8nd cattle, and in 
soil and tilants. 

p 32. Study efferts of ordinary phos- 
phorus and Isheled phosphoruq, 
alone and in combination with nitro- 
gen and potassium, on yields, chem- 
ical composition of forape and avtakc 
of oats and Dixie Crimson Cloyer 
in pure and mixed stand.* a 

P 32. Determine effects of amounts 
and placement of phosphate on 
efficiency of utilization of fertilizer 
phosphorus by cotton. 2 

209 

STATTS OR 
E E FE R E SCE 

Arch. Bioehem. 
Riophrs., E, 249 
(1951). 

(1) TT'nder way;  
(2) Under may. 

J. Econ. Entomol., 

Underway. 
44, S97 (19513. 

Compirted. 

Underaay. 

Do. 

Do. 

Do. 

Do. 

Do I 

J. Tenn. Acad. 
Sci.. $5, 171 
(1950?. 

Under way. 

h-ucleonics, 6, No. 
3,19 (1951): Ibid., 
9, No. 1, 13; No. 
2, 38 (1951). 
Scicnce, 113, 328 
(1951). J.  Anl- 
mal Sci., IO, 88 
(1951). 

Under way. 

Do. 

' P&iclPating in AEC-USDA (BPISAE, Beltsyille, Md.) project to study dnring the 1951 growfng 

RbiW listing not reriewed by inyestigator. 
the Uptake and use of various fertilizers by different crops from varying types of satls. 
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Teras Research Foun- 
d a t i o n ,  K e n n e r :  
Radiochemistry. 

Fniversity of ' T r w s ,  
histin; Dotanv. 

R .  J. Sptw 2nd 
5. E. Allen. 

UTAH 

hmerican Smelting and 
Refinin4 Co., Salt 
Lake City; Agricul- 
tural Research. 

Iiniversityof Utah, Salt 
Lake City; Chem- 
istry and Biology. 

Utah State hpricul- 
tun1 ColleEe, Logan: 
Avonomy. 

D. W. Thorne 
and P. B. Wann 

R. H. Hendricks 
a n d  J f .  D .  
Thomas. 

.r .  n. Spikes _ _ _ _ _ -  

.J. L. Haddock, 
R. Pcrry, and 
I ) .  W. Thorne. 

VIRGINIA 

Virginia Agricultural IT. \I-. hloschler, 
Experiment Station. P. S. Obenshain, 
Blacbburp;Agonomy., and C .  I. Rich. 

r 31. Study eschanee reactions of 

Rendzina soils, Hnucton c l a ~ ,  and 
Susquehanna sandy loam; and 
evaluate rarious phosphatic ferti- 
lizers in terms of nrailahiiit>-.? 

Zn 65. Inrestieate fate of zinc nutrient 
when added to Houston black clay. 

P 32. (1) Study phosphorus uptake in 
bean roots and phosphorus trans- 
port and metabolism hy the plant. 
( 2 )  Inrestipate distribution of phos- 
phorus in inbred and hybrid lint9 
of corn. 

C 14. (1) Stud)- rate of deposition in 
cellulose fraction of apical cell of the 
bean plant and investigate the inter- 
mediary produrts of photoswthe- 
sis. (2j Determine role of nicotinic 
acid in metebolic chyges accom- 
panying growth of solated root 
tissue. (3) Study sugw RlFtion- 
Wps in the root and shoot apices of 
corn. 

commercial Ilhosphnte fertilizers in 

S 35. Study sulfur nutrition ofplants~- 

As 76. Study absorption of arsenite 
and arsenate through the roots of 
plants.3 

S 35. Follow the patn of sulfur metab- 
bolism rn photosjmthetic bacteria. 

C 14. Study carbon fixation by cell- 
free preparations of plants. 

P 32. Study of root distribution and 
comoetition and study aquatic food 
chains and predation relationships. 

P 32. Compare value of dserent 
forms of phosphate fertilizers on 
alfalfa; determine influence of irri- 
gation practice on phosphate.uptake 
from superphosphate fertlllzer by 
sugar beets.' 

Fe 55,59. Follow movement of iron 
through plants and drtermine effect 
of other elements, plant character- 
istics and cn-iironmental conditions 
on iron metabolism under conditions 
conducive to chlorosis. 

Zn 65. 69. Study effect of phosphate 
availability on absorption, translo- 
cation, and assimilation of zinc by 
plants. 

P 33. Study influcnce of phosphate 
placement on root penetration; 
effect of ammoniaticn of superphos- 
phate on its availability to mm, 
wheat, and oats: absorption of phos- 
phorus bp alfalfa from surface appli- 
a t ions  of superphosphate, efficiency 
of rock DhosDhate in reducmg need 

Under W", 

DG. 

b o .  

Do. 

DO. 

Do. 

DO. 

n o ,  

tkl. 

for sup&phosphste by crops: meth- 
ods of appIying superphosphate to 
pastures; and hiluenre of granula- 
tion of superphosph:ite on uptake.* , 

season, the uptake 3nd use of \-arious fertilizers hy different crops from vnrying types of sods. 
2 Participating in AEC-1 SD-1 (BPISAE, I3eltsvillc. 3rd.) project to study during the 19.51 

8 Project listing not reviewed by inrestieator. 

P 



PROJECT ISD I5OTOI'E 

J. H ric 111.br .-- 1- 91. Ftudy:ihiorption snd tr.msloca- 
tion of prtriuni by plants. 

Zn 65- Study absorption. translow- 
tion, and disposition of J-arious ele- 
mmtq in plnnts. 

H 3. Ueteimmc whether rzdiophos- 
phorus and water move together in 
the phloem of plants or whether 
miner315 diffuse on cytoplasmic sur- 
faces mdependent of water. 

Y32,  Fe 55,  59. Study interrelation- 
ship herween iron and phosphoNs 
m Induction and cure of chlorosis m 

@ Nidrilil11)i -. f a  4*T, B,i l # J .  $1. S9, RU 106, F 35, T' 33, 

0. Riddulph and 
C. M. Stevens. 

C. 0. Stmberry.. 

R. C. Weatherwax 

F. Skoog ._______ _ _  
R. H. Burris and 
-4. J. Riker. 

M. L. Jackson and 
A. TIr. Peterson. 

&I. L. Jackson, P. 
hfikola, 0. K. 
Voigt, and S. A. 
Wllde. 

plants. 
R b  66. Measure rate of absorption Of 

rubidium by excised potato tuber 
tissue, rate of movement through 
tissue under different conditions; 
and study effects of intermediap 
metabolites and sucrose on translo- 
cation in plants. 

S 33. Study sulfur metabolism on Peni- 
cillin-producing molds, and study 
translocation of sulfur in plants. 

P 32. Determine uptake of phosphorus 
from labeled phosphate fertilizers by 
fleld beans and alfalfa as influenced 
bv phosphorus mrrier, placement of 
iertilizer, and moisture level.$ 

Xa 22. Determine if sodium hydroxide 
is absorbed OR, or chemically com- 
bined with the active hydroxyls of 
nllulose. 

C 14. Studysensitirityof plant tissues 
to plant growth regulator% 

sibility of root grafts providing a 
pathway for oak wilt infection from 
tree to tree and trace metabolic proa 
esses in plants. 

P 32. Study utilization by oats of 
superphosphate, cslcium metaphas- 
phate, dicalcium phos hate, and 
alpha tricakium phospffate; effect 
of superphosphate placement on 
utilization by corn.* 

P 32. Study influence of micorrhizal 
association on uptake of phosphorus 
by conifer seedlings.* 

I 131, Rb 86, Ag 110. Study the pm- 

STATt'S OR 
REFEBESCE 

D O .  

P r o c .  A u b u r n  
Comf .,p.W( 194;) . 

Under way. 

Do. 

Po. 

Do. 

Do. 

Do. 

DO. 

Do. 

?*rticipating in AEC-TJSDA, (BPIS+,E, Beltsvillc, Md.) project to study during the 1951 grom-ing 
*In, t h r  uptake and use of varlous fertlllzers by different crops from varymg types of sods. 
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