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Part One 
~ + 

Major Activities in Atomic 
Programs, July-December 

I 3nergy I 

1952 



ACTIVITIES IN *~~O~~I~ ENERGY s GRAMS? J~L~~-DE~~~~BE 1952 

decade of atomic energy developnlent by tl e Governnient 
States came to a close in the 6 muiitlis 1 overed by this 

thaii LZ synibolic sense, this latest half -year1 has witnessed 
rystJlizatioii of important lines of exploration, research, mid 

oplIlel~t that began earlier in the decade, 
nibre significance of the results of 1 the November 

fic Proving Ground in the 3larshall Isl+iick m-as noted 
esident of the Sation in lis Statq of the Uuioii 

ongress earlier this month. 

T~ meet the increased military requireiuents for 
uly authorized the largest additi 

uctioii of fissionable materials a 

cnIlium discoveries and tlie ctevelopiiieiit of proc 

,iwniuI~i from low-gmde SOUIIC~S made it pss 
ipnsio11 of this niagnitude. Construction strt 

August and September for 

,dterials phnts. When construction for whi 
sppropriated is complete, tlie Katioii's capital 
eRera dl be about $7.5 billion, fivetimes as lar 
ihe Conmission assumed its stewardship. 

of reactors for the output 
than in any other half-year 

theory of "breeding" was put uiider trial at 
station, and the Materials Testing Reactor als 

Assembly was substantially completed on one 
submarine propulsion, and fabrication star 
nEion to pom-er the submarine U. S. S. Nmt 
QB the prototype of a reactor to poNer the s 
Sol/. A contract was entered into for deve 
pkpo~er for a large naval vessel such as an 
ieDn on a testing facility for prototype n 

- 

interest in power reactor development. Th 
iQ Part by the increasing number of su 

Enern Act be revised to encourage furthe 
We~tio11s raise policy issues as atomic 

@ Bigliij important for the long pull in th 

f $ustrial firms and leaders have evinced a 

3 
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Raw Materials 

and the phosphate 
of Florida. The first production off with no major 
fen;- minor probleiiis and are now performance. 

reign production and progressed at a 

&factory rate, and plans 

last half of 1952 savi- ~ I 

ms are under Tap. 

DOMESTIC PRODECTION 

111 September, first production of byproduct from phos- 
st Joliet, &oric ncicl began at tlie plant of the 13lockson 

i 
- 

hl, Aclditiorral plants are under construction nea Mulberry, Fla., by 

Intcrnntioiial Minerals and Cliemicals Corp., a d by the Virginia- 
faroliiia Cheniical Corp.; and at Texas City, ex., by Texas City 
Cliemicnls, Inc. Construction of additional plan for this purpose is _-- 

uitder coiisideration by other producers of phos hate chemicals and 
plant food products from the phosphate rock in F orida and in several 
Kestern States. 

The coiistrnction of added facilities by a numb r of uranium prm- 
ming mills on the Colorado Plateau was coniplet d during the latter 
part of the par. Further modifications remain /to be made at some 
afthe plants. The largest expansion was at the 

sf the I-nitcd States Vanadium Co. where ca 
~~~:1tel~ ctoulded. Other expansion occurred at 
of the Titro Clieniical Co. and at the Grand 
of the Clinms Franium Co. Additions to 
~a~~adiiiii~ Corporatioh of America mill at 

I 

considered. 
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Oil and Gas Lease Agreement 

Following discussion with the Department of Interior the AEc 
in December macle arrangements for tlie production of ur ium from 
areas withdrawn for oil and gas leases. Under rulings of the Secre- 
tary of the Interior, the issuance of an oil and gas lease on ublic lands 
pursuant to the Mineral Leasing Act of 1920, precludes the subsequent, 
filing of mining clainis on the same ground during the term f the lease. 
,4 lease agreement has been worked out by tlie Commission vhich per- 
mits uranium miners to produce and sell uranium ore f om public 
1:inds leased fur oil and gas without infringing upon the i ights of ail 
tind pis lessees ~~liile also qualifying for AEC bonus paymehts. 

Bssi.stnncc fo Om Producers 

Further assistance n-as given uranium ore producers of t e Colorado 
Plateau in openingup nevi- uranium producing districts, ccess road 

construction. ulrder the Federal Aid Highwa?. Act of 1 950 and in 
cooperation with the state highway agencies, now total 1 850 miles, 

The Twelfth Semiannual Report erroneously reported the American Ckanamid (20. as 

the projected operator of the Edgemont plant. 

prod ction 
prim e nnc 
it-it11 ncrez 

JunglJe ore 

constvuctio 
of Radium 

Prggress 1 

I 

Th+ Coe 
pally of ge 
ex plot at or: 
Sears and T' 
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Over a period of years, the South African govern ent and mining 
in cooperation with the United States and fited Kingdom, 

sfe laid the groundwork for an entirely new industr which recovers 
m as a byproduct from the gold ores of the TVitwatersrand. 
tober 8, the Prime Minister of the Union of S uth Africa offi- 
st ceremonies which officially set into operation he first uranium 

egovery plant for treatment of tailings from the d,,, gold mines. 
The plant was constructed by the West Rand Copsolidated Gold 
gines Co., Ltd., at Krugersclorp, west of Johannesbl rg in the Trans- 
razl. Additional plants under construction in the ransvaal are in 

rarious stages of completion. Plans are being laid f r the erection of 
&eferal more uranium plants, sonie of which dl b in the 0 

Production of ursniuni from the Eldorado mine on i reat Bear Lake 

f;I.ee State. 

[j~nda and Australia 

ill Canada, where additional mill facilities were r ently placed in 
operation7 has been satisfactory. In the Lake Ath bash region of 

production, and construction of the first mill unit is ! ell along. Both 
private and governniental exploration is being Carrie4 out in this area 
Kith increasing intensity. 

Hill and Rum 
Jangle ore deposits in Australia into production. lans include the 
~~~~t~~~tio~i in South Australia of a concentrator to andle the output 

iiorthern Saskatchewan, several ore-bodies are bei g developed for I 

Progress is being made toward bringing the Radiu 

of Radium Hill. r t I 

1 I 

P 

D03lEST'IC EXPLOPLXFIOX I 
The Commission's domestic exploration program, onsisting princi- 

pally of geological inrestigations, airborne radiome ric sur\-eys, and 
loratorg drilling, has expanded rapid11 during the past several 

md will be further expanded to meet the need of the increased i I 



Cooperation of Federal Age izcies 
~ 

Since the inception of tlie program, tlie United tates Geological 

geological and Survey has carried out tlie major portion of the 

niineralogical studies essential to tlie domestic expl ration progra111. 
Tlie Survey is the best equipped b~ experience and fa ilities to do this 

job, and is able to chaw on a large reservoir of sci iitific persoiiiiel. 
It does about half of tlie phFsical exploration for tl e Conmission in 

the Colorado Plateau area aid also conducts recon aissance surveys 
for uraniuln in tlie rest of the United States and A aska. The Geo- 

logical Survey operates for the Commission a large s ecially equipped 
laboi*atot-y in Washington, D. C., wliicli offers a free c/sarnination serv- 

I 
ice to urx1lium prospectors, and at vhich the USGS arries on funda- 
iiieiital investigations in geology niid inineraloa 

sttltions :i free sani1de esrmlinatioil service for 

and lis coiiclncteci tlie ilia jor portion of the 
esploratioii for iiioiiazite. the ore of thorium. 

other special 

prospectors. 

11- or k , I 

The United States Bizrean of Mines also m:iintaii\s at various field 

Explor:~t i 011 chi i nist i*:i ti on 1 !as f itriiisliecl vnluablel assistaiice to m- 

nium iiiiiiers 1 )y proi.itling funds for iiivest igating u I aniulli prospects. 
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During 1952 airborne exploration  as carried out the Commission 
and the USGS 011 an increasing scale. Private interests, in- 
duding Aiic“,conda, Homestake, Kerr-McGee, Oil Co., 
have also clone considerable airborne 
hours of flying 
g3f South Dakota, in the 
ming, and 01-1 the 
die AEC nnct tlie 
m-ealed by these, 
is planned for 1953. 



Aids to Prospectors 

In conjunction with the extensive airborne radi 
being carried out by the Commission, information GO 

tions of surf ace areas of unnsual radioactiT-itp disclo 
borne detection iiistruments are being made public in 
maps. These maps are posted regularly at a numb 
United States to assist prospectors in the search for 
existence of areas of anomalous radioactivity, i. e., 
normal as calculated for a particular place, does not 
cate tlie presence of manium. 

The Con~mission has cont iiiued to file geological 
reports on some 1-esiilts of domestic exploratioli by 
logical Survey at a number of depository libraries 
ninination service, where prospectors &ay submi 
exaininatioii for radioactive coiistituei~ts without c 

at tt number of lnboratories in cooperation with tl 

@These maps are posted on the 15th dag of each month (or t 
das lf the 15th falls on a Saturday, Sunday, or a Federa 
New Tork Ram Materials Offlce, AEC, New Pork, K. T. ; 
Denver Federal Center, DenTer, Colo. : Hot Springs sub-office, 
U. S. Bureau of ?\lines Office. Rapid City, S. Dak.; U. S. Geol 
S. Dak. : E. S. G~olorical Survey Office, 305 Federal Bldg.. Ca 
Surrer Office, 1914 Biqhorn Are., Worland. Wyo. ; Grand Jun 
Grand Junction. Colo.; Grants sub-office, AEC, Grants, N. Nex.: 
Branch, AEC, 223 So. West Temple St., Salt Lake City, Ut 
Ricfificld, Utah : and Butte sub-office. AEC, Butte, AIont. 

*In addition to thr depository libraries listed on p. 195 t 
at the Atomic Energy Commission Library, 1901 Constituti 
I). C. : Dirision of liaw Materials, 70 Columbus Are., New 
Materials, Denrer Erploration Branch, Room 127-129, Building 
Center, Denrer, Colo. ; Dirision of Raw Slaterials, Salt 
222 So. Test Temple St., Salt Lake City, Utah ; Dix-ision of 
Operations Office, Grand Junction, Colo. ; at U. S. Geologic 
cal Surx-ey, Room, 1033 ( Library), General Services BuiI 
mation Office, Room 465, Sew Customhouse, Denver, Colo. ; Library an 
Room 504, Federal BuiIding, Salt Lake City, Utah ; University of 
Xines Building, Tucson, Ariz. 

Denrer Federtil 



eeding working 
Jlowing offires : 
1 Branch, AEC. 
rings, S. Dnk. : 
. OfEce, Custcr. 
J. S. Geologirril 
mns Office, AEC. 

k~ Exploratiw 
;ub-office, AEC. 

~y he examin4 
Kashington 25. 
tivision of €Laze 
)enrer Federal 
*ration Branch. 
>-rand Juattth~a 
I?. s. Oeofogi- 

. D. C.: Infar- 
xiburion Offimp 
ctnn, Eoom 

RCFEARCH XKD PROCESS DEFTXAIPME~T 

The comniission continues to sponsor research ib the field of raw 
for treating 

and in 
31% 

Ilt 
ColorRdo Plateau ; (3) development of economic abid efficient means 
of extr:ieting uranium from IoK-pade sources ; and (4) development 

mcmes for treating ores from foreign sources. ~ In addition fun- 
Bwental studies continued in an effort. to find more efficient and niore 
stf P 

omical processes .srhich might be applied to all ores. Ak 
of the unclassified research contracts in the r 

terials directed ton-nrd : (1) cievelopnient of 

tlte various tFp6 of ore encountered on the 
her ares; (2) improvement of processes 

ip included in Appendix 5. _- 

A substantid portion of the program has bee centered in the 
reg(zrch laboratories and pilot plants of industrial contractors. De- 
velopment work and on-site plant assistance, ai1 ed at developing 
domestic md foreign sources, is carried 011 by pe sonnel of a Coin- 
,l~ission-o~I1ed Raw Rlaterinls Dewlopment Lnbora 1 ory originally set 

December in a in the Il7atc~tom, &iss., Arseiid, but lioiiseil 
Ilpd37 erected Commission-owned building in Mass. This 
taboratory is opernted by the American 

Production I 

The production of fissionable materials continue as scheduled dur- 

of atomic 

jng the last 6 months of 1952. Following approval in 
duly of a supplemental appropriation for 
enera production capacity, xork got 
235 plant! in Ohio, on additions to the 
Tenn.. and at Paducah, Ky., and on additional plu~onium capacity at 

Hanford, Wash. 

ExPximoPu’ OF PRODUCTION FA 

The major new facility in the expansion a gaseous dif- 
In August the fusion plant Tliich will cost an estimated - 

‘8. list of these laboratories was published in the AEC Eleventh Semiannual Report to 
Congra% page 8. JanuarF 1952, arsilable from Superintendenb of Documents, U. S. 
Corernment Printing Office, Washington 25, D. C., 50 cents. 

234439-53-2 
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able costs. 
Constructioll of the Portsmouth plant started in sol-ember by Peter 

ICiewit Son‘s Co., of Onlaha, 3ebr. It -dl be operated by Goodyea, 

Atomic Corp., a subsidiary of Godyear Tire and Rdber Cos, of 
Akron, Ohio. 
propam, lt-ere selected after consideration of niore tW a Score of 

nia jor construction aid industrial firms. 

These two major contractors, nex to the atiomic ener 63.‘ 

Another contractor riot pre~iously in the atomic 
Kaiser Engineers Div. of the Hellrj- J. Kaiser CO., of 
F\.”s selected to construct the additional production f 

The selection of these firms is in keeping withi ford. 
policy of encouraging the widest possible industrial pa$icipatim in 
its program. In January the Commission contracted xi/th the B1a-g.- 
Knox Co., of Pittsburgh, Pa., to build a chemical procesbing plmt at 
Hanford. 

Contracts for the construction of tlie additional gasebus diffusion 
capacity at Oak Ridge and Paducah were awarded to coi$tractors who 
are currently vorking on the sites. These selections we$e made after 
an analysis indicated that substantial savings in time abd total con- 

struction costs would be realized by using contractor prganizations 
already on the site. I 

F. H. RlcGraw and Co., of Hartford, Conn., is the gene@ contractor 
€or the $459 million expansion at Paducah, and the Ma on Construc- 
tion Co., of Dayton, Ohio, is the contractor for the $464 million 

In October the Coinmission contracted with the Ohio alley Electric 
Corp.. a group of I5 prirate power companies, to suppl the 1,800,000 

kilowatts of electric power required for the operation I of the Ports- 

addition to the Oak Ridge plant. 

Electric PQwer 

mouth gaseous diffusion plant. The corporation will b@d and oper- 
nte two steam generating plants, one to be located at Gjllipolis, Ohio, 
mcl the other at Jladison, Ind. Initial construction .if these plants 

got under way in October. The two generating plants upplying this 
power Kill hare a conlbined installed cxpacitF of 2,2O ,000 kilomttz 

Of the additional porn-er required for the espansio T at Paducah? 
and will use about ’i,5@0,0@0 tons of coal a year. 

235.000 kilo-mtts will be supplied by Electric Energy, Inc., a POUP 



canstruction proceeded on the plants at Sarannal River, s. C., and 
. I. du Pont de 

,In,otlrs & CO., and F. H. NcGraw aizci Cpo., vi110 re building these 
vere not able to maintain scliediiled constru tion progress due 

tO delnYs in tlie delivery of supplies aid equipmen . In addition, at 

tl,e pn~ucall plant, a large amount of the w\'tis lost t r tro-ugli unauthor- 

T 

the glseous diffusion plant at Padueah, but 

pl:ln t s: 

k stoppages (see also p. 52). 

Construction and Suppl 

The Sation's capital investment in at oinic ener y plant f xcilities 
gs of Julie 30, 1952 was about $2.5 billion. The su pleinentd appro- 
pri:ition by tlie Congress of about $3 billioii, toge her Tl-ith regular 
;,ppropriations through the 1953 fiscal year, brougl t total authorized 

,,penditures for construction to about $4 billion. This has initiated 
t~le greatest single constructioii program so far i ndertaken in the 

During the latter half of 1952, construction of new facilities over- 
1aI'ped work on an expansion program previously authorized by the 
Congress so that costs for plant and equipment incurred from June' 
through November 1952 averaged about $90 million a month. During 
tliis period AEC construction costs accounted for approximately 5 

percent of total United States construction costs. These costs are 
expected to increase through 1953 to a peak of :,bout $530 million 
during tlie first quarter of 1954 and will then apprclxiiiiate 6.5 percent 
of total United States construction costs. 

atomic energy enterprise. I 

ontractor E?iijdoyn?ent 

dr-erage monthly contractor construction exnpIo!-ment for all A 
administered constr~iction projects decreased from ;74,000 during Ju 

is e €0 about 66,500 during Koreinber. 
Wed to continue at a fair1:- high 
Illcrease again until the peak of 



The AEC small business policy, coiisistent with tl$ expressed in- 
tent of the Congress: requires that a fair proportion df its total 
plies and services shall be procured from small bu iness co11cerns. 
Tliis general statement of policy is the foundation f r specific AE~ 
small business policies which were codified in an ad f inistrative bul- 
letin during the last 6 months. Each policy deals with a specific 

aspect of sniall business participation in AEC procfirement. Both 
AEC and its cost-txpe contractors have employees adsigned as maU 

business representatiyes to carrr out the program to $uit the circum- 

stances prevailing in each area. 
From July 1, 1951, to September 30, 1952, AEC aontract awards 

totaleci approximately $2.1 billion. Direct co~~tracts placed with small 
business amounted to $57.9 million, 2.7 percent of the otal. However., 
since most construction programs and the operation o 1 major facilities 
are carried out by large, cost-txpe contractors, it is th+r award of sub. 

conti*ncts that gives x truer picture of small busiii+s psrticipatioil 
in tlie atomic energy program. Subcontract figure for AEC cost- 
*type contractors during the same period, JL~Y 1,1951 o September 30, 
1952, show awards amounting to $S77 million. Sm 11 business con- 

cerns were awarded $30S million, or 35.1 percent of t le total. 

I 
f 

Priorities 

During the last 6 months special attention was gi en to compiling 
tlie requirements for products and services essent'al to AEC pro- 
mams and to analj-zing the probable impact of these emands upon the 
national economy. The results of these studies were ade available to 

the National Production Authority, the Defense Pro i uction Adminis- 
trrttion, tlie Defense Electric Power Adrninistratiob, and the other 

as 8 claim- 
responsible agencies. 

I 

<I 

Under the national priorities system, the AEC fu 

ant agency n-ith respect to allocations of steel, 

' Effc 
fior tll 
X-ray 
B Con 
aoiisid 

$tomi 
On 1 

gource 

bo Was 
of mal 

Tram, 

Sal- 
~iillioi 
earriel 
f, ra nsi t 
$splos 

Prod 
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The quantities 
duction Adrnin- 

uate to meet. all program needs. Deliyerp prob- 

however, resulted in some dela1-s in construct 
ing Julie and July 
hich gare preferer 

nse orders for steel at inills not 01 

elp in expediting thc 

,,,q,lres for the Savannah River project and certain 

for its construction and operating 

ct awards 
with snldi 
However. 
r facilitie 

.rd of SIfb- 

ticilmt ioit 

IEC cost- 

temkr 30, 

.iness con- 

1. 

compiling 
lLEC pro- 
s upon the 
\Tailable to 
Admixiis- 

the other 

s a claim- 
t luminum 

omission continued its progrml of guar: 
e last 6 months, AEC guaranteed credit 1 

$900,000 to four small business concerns-thr 
llnd one prime contractor. 

Effective December 1,1952, the AEC regul a t’ 1011 go 

far the production of fissionable material was am 

e Appendix 6). This action wa 
Commission determination that X-ray generato 
nsidered “facilities” within the meaning of Sect 

On Xorember 1,1952, the administration of the reg 

transferred from the New Pork 
@Washington, thus consolidating all functions deal! 
of materials and equipment. 

Tramp0 rt a ti0 n 

Savings in transportation costs which should 
million per year were accomplished through nego 
carrier associations for reductions in coal freight r 
transit privilege on steel plates, and a 35 percent r 

1 

~n. Dela7.s re- 
rere reduced to 

e to AEC aid 
~ 

strike and upon ~ ~ 

use of priority 
rgent programs 

s subcontractors 

... 
erning facilities 
ided to exclude 
taken following 
; should not be 

on 4 (e) of the 

lation governing 
)perations Office 

g with licensing 

I* 

pproximate $2.2 
ations with rail 
tes, a storage-in- 
ciuction on high- - 

~ 

aplosire freight rates. 

Military Application 

Production of atomic weapons continued at the te-authorized by 
e President for calendar year 1952. Research to be di 
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~ictditional esperinieirtnl detonations x-ere coinqleted during xo- 
veniber at Enin-etolr Atoll in the Pacific. This underitaking, Operation 
ITT, mas conclnctecl by Joint Task Force I32 coqjosed of personneI 

of the Commission, the Army, the Naq, and the1 &r Force. The 
Coinmission, through its contractors, was responsible for the test 
devices and the Department of Defense perfornl&d the supportin2 1 
services. Both organizations participated in the $cientific measme- 
nients. The test of the Coniinissioil nnno~nceinen~ of colnpletion of 

the IVY test series, issued K'oreinber 16. 1952, follohrs : 

Joint Task Force 132, operating for the Depaktment of Defenoe 
and the United States Atomic Energy Coinmisfion, has concluded 
the third series of weapons development tests ht Eniwetok Atoll 
in the Marshall Islands. Like the GreenhoQse series, 1951, it 

was designed to further the development of various types of 

weapons. In furtherance of tlie Presidentk announcement of 

January 31, 1930, the test program included experiments con- 

tributing to thermonuclear menpons research. ' 

Scientific executives for the tests hal-e express d satisfaction Tith 
the results. Tlie lenders and menhers of the ilitary and civilian 

components of tlie Task Force hxye accompl 4 shed ii remarkable 
feat of precision in planning and operations and have the CO~- 

mendation of tlie Departnwnt of Defense and ithe Atomic Enerz 
Coinmission. 
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uring KO- 
Operation 

' personnet 
orce. The 
)r the test 
supporting 
2 mexsure- 
ipletion of 

of Defen- 
1 collcluded 

-etolc Atoll 
'S, 19-51: it 
s tppres of 
rcement af 

nents CQZI- 

111 tile presence of threats to the pezlce of tlie world and in the 

nbseIlce of eff ectire niid enforceable arrangeiilenlts for the control 
of ,rIll~ll~ents. the T_Tnitpci Stiites Governmellt Innst continlie its 

stt,~ies loolciiig towarcl the ilex-elopnient of tljese nst energies 
for tile ciefense of the free vorld. At tlie same dime, this Govern- 
lllellt is pushing with Tide and groxTiiig success its stuciies directed 

ton-ard utilizing these energies for the prochittire purposes of 

Ft,rtller tests at the Sevada Proring Grouiicl in 
lalil~ed. Construction forces are currently 

for these tests. This work is 

1. 

HOUHXG 

Oak Ridge was included in a critical defense area in Octo- 
ber, and 550 housing units have been Housing and 
Home Finance Agency. The AEC schools 
md necessary community facilities 

aho Till live ut Oak Ridge. Also, 
plans for a 500-unit housing 

TITO privately financed 

under way at Richland; some of the units were 
At, least one additional 500-unit project is 
employees required by the expansion at 
additional lionsing 7-rill be considered as 

have been mxcie for enlarging 

Title VI11 of the National 

this month: 
for the 

St the elid of 

I 



past experience elsewhere indicated would be provided. 

PORTSMOUTH htEA PLAX'NING I 

St the request of AEC, the Chillicothe-Portsmouth a ea was desig- 
nated a. critical defense housing area, and in October t e HHFA an- 
nounced an initial program of 1,000 permanent farnil type housing 
units for operating personnel. The HHFA also agr ed to provide 
temporary f amily-type housing accommodations for i -migrant con- 
struction workers. Four hundred such units were prog amed in Octo- 
ber for immediate construction. If necessary, the AE I will provide 
housing accommodations for construction workers withdut families. 

Defense Area Coordinator 

At the request of the Commission, the Office of De nse Mobiliza- 
tion appointed a coordinator for the activities of v rious Federa1 
agencies concerned with housing and community faci 'ties and sen- 
ices in the Portsmouth area. The coordinator also ser res as a central 
contact for both public and private local groups seekii g inforinatio11 
011 Federal propanis and aetivit.ies in the area. The ~ AEC plans to 1 
rely upon the authority under Public Law 139, Eigh 
pes, and funds appropriated pursuant thereto, to 
vision of community facilities and services in the 
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community populxticrn of Lo5 A1 1110s  OW approsi- 
0 ooct. approacliiiig the masiniuin for m-liic conimuiiity facili- 

hn’.‘ bee11 p1:mned. It is 11o~ expected that program require- 

of L~S dlamos Scientific Laboratory result in a total 

dellt co~l~mrulit>- population of lJt30O bp Juqe 1954. A limited 
se in ]lousing and school clssrooni space pill be required to 

mmodate the increased population. Most of tlie other community 

ires at Los Alamos are sufficient to care for this increase. 

RENT COXTROL 

TfiP re- 
fps I+ 

I$l 

Tile Ofice of Rent Stabilization in the Sayannah River area ordered 
tanti&] reductions in the rental rates of dorrrbitories and trailers 

al% privately orned and operated under revenue-guaranteed 
acb with du Pont, tlie AEC contractor building the Savann 

=, plant. An appeal on the rollback order :for the domitori 
filed by tlie AEC with the central office of th2 ORS in Washing 
on June 8, 1952, and a similar appeal on the trailers was filed 

~~~1~. 14. KO decision has been reached on these appeals. 
lI1 Soreiriber the Richland Office of Rent Sta-3ilization approved 

~ 10 pwcent increase in the rents for fandy dwelhg units at Rich- 
la,,(], :md a 10 percent increase in dormitory rent:.ls with a r 
jn nlnid service. 

I 

The new rates were effective Jairiary 1. 

SFLF-GOVERNMENT ,4ND PROFERT€ OW’:WRSRIP 

Kith a view to recommending a program for he future operation 

of the communities of Oak Ridge and Richland, the AEC has been 
reviewing the report of the Panel on Community Operations (see 
Sppeildix 2), the reactions of the residents of these communities 
8s reported by a Bureau of the Census survey, a:nd the views of the 

ni:inagers of operations and tlie prime contractoTs at these installa- 
tions. The comments of the Federal Security Agency have been 
quEtec1 on the panel’s recommendations that bperating subsidies 

granted the scllools and hospitals at Oak Rid e and Richland by 
fhe bited States Office of Education and the t? t ikd States Public 

I 

Reactor Developmen 

ProlFess T;vas made during the last 6 months development of 
materials, and nudear reactors for power, production of 



RESEARCII AND TESTISG R 

The new 3faterials Testing Reactor, colnp 
Testing Station, vas put into service in Aug 
tractor, Phillips Petroleuni Co. The reacto 

tion for more than a score of tests in sUp 
various types of reactors by AEC laborato 
more tests are scheduled. A hot cell, to 

active equipment and samples, is to be built. 

Ezperimental Breeder Reccctor 

Operation of the Experimental Breeder React r7 also at the Testing 
S‘tation, to gather data on the possibility of “br eding” was continued 

by tlie Unirersity of Chicago through the Argo c ne National Labora- 
tory. Breeding, vhich means the production of more nuclear fuel 

than is consumed, is theoretically possible. T t nowledge and espe- 
rience being gained in tlie operation of this fir& small, experimental 
reactor pover plant system Fill be applicabllfl eventually to larger 
II ni t s . I 

Since the Homogeneous Reactor at the Oak Kational Laborti- 
at low poK-ef 

is the first circulating fuel reactor, these data ade especially important- 

tory re:tched criticality last spring, it has 
in experiinent s to determine nuclear 

Hoin ogen ems Reactor Exper+nim.t 



pring at tllc 
)crating ton- 
ding irradia- 
-elopment of 

ctors. >Ian>- 
: with radio- 

t the Testiilg 

:as continurd 

onal Labora- 
nuclear fuel 

;e and esp- 
experimental 
lly to larger 

_kLIgLZ~tp. Sort11 American Ai-iation, Inc., 

ed tllat it is using a siiiafl water boiler type 
reactor physics studies for the AEC. 

tegatt. Tlie fuel solution is contained in ii 
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~esenrcli Rc:ictor being built 
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NAVAL REACTORS 

lU July the AEC's contract with 7;1.Testinghouse 
It difipd to coTer ctevelopment of a nuclear 

Corp. was 

&&mnrisie Th emul Reactors 

kmbly of the land-based prototype of 

&actor and power plant WLS substantially 
Bgtonths at the Reactor Testing Station. 
s the second Subniariiie Thermal Beactor 
&e r'ss :\-a?iti7u8. whose keel was laid in 
wrk 011 the land-based prototFpe, Westi 
id the assistmce of hundreds of subco 
states. The Argonne Xational Labora 
\Ve.itingItouse 011 bot11 the prototype 
;!ants. 
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Tlip Gcllern1 Electric VC,., t]li*o1~~11 tIltl KllOIIS LktolllEc ~'O\I ~r L, 4 1 JI I- 

at, Sclieiiect a cty? and t LrotIg I1 5 11 I)(*( ) 11 t 1*:1 c't ) rs l)eka 11 f ab ripir i ~ ,1 ! rat 
of tile land-based prototype of the sublll~'i11e IllteriJlechte 
and its power plant. Coiistructioii at West 3filton? B. Y., 18 mile, 
llortll of Schenectad>-, of the portion of the submarine hull in n-llif,l, 
the prototype nuclear power plant will be assernblect and of tile --r&- 

foot clianieter spherical steel building to house the hull and 

complex  as well adrancect ut the end of the year. The Spliere6 
5,400,000 cubic feet of "free space" is intended to confine hazardouL 

inaterial shoulct dl controls fail. 
In July the Kavy announced that. construction of E. second nuclettp 

submarine, the CSS Sea Wolf, to be poivered by the second model 
the intermediate reactor, had been assiped to Electric! Boat. GellePsl 
Electric will supply the reactor portion of the powr plant 
contract with AEC and the major steam propulsion anachinery under 
Navy contract. 

AIRCRAFT REACTORS 

In July tlie Commission and the Air Force agreed upon estab- 
lishing at the Reactor Testkg Station cz $33 million ground tE* 

f acility for prototype nuclear aircraft power plants. ~ -i4fter consider- 
ation of proposals by several architect-engineer firms, the AEC 
chose the Parsons Co., of Los Angeles, to do the ign work under 

a negotiated, fixed-price contract. and geologic 
studies have been completed, and at roads and 

power lines were being built to the 
work was well advanced. 

Meanwhile, at Lockland, Ohio, the General E1ectll.k Co.'s Aircraft 
Gas Tnrbine Division progressed on development qf a power plant 
and propulsion units for nuclear aircraft. Work started for two 
special test facilities involving small reactors. 
Oak Ridge Kational Laboratory on 

tralized with the appintnient 
Keirn as Chief of tlie Aircraft 
Development, of the SEC. 
for Aircraft Kuclear 
Research and 
Assistant for Aircraft Xuclear Propulsion to tlie Di@tor of Reseuch 

Administration of the Kation's 
promising results. 
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Deput? Chief of Staff Developmen Headquarters, 

ISDUSTRIAL PARTIC~ATI~~S 

purpose reactors b 
ctor technolo,rrS n-ere studi 
rt of 1952. The reports indicate 

be built in a feiT gears xhich could fur 

nls of the utilities in the groups if 
'produced and bought bx AEC at Ha 

f' 
foulld a differrent approach attracti 

DoIv-Detroit Edison group, the 
urvey, started an additional year 

sunlIllep. In October the Conimissi 

1 ,tilitY and industrial concerns with 
ncinnati Gas and Electric Co., Cle 
nmlidated Edison Co. of New 
public Utilities Corp., New En 

is Electric CO., Public Service 
;Itmy? Toledo Edison Co., Vitro Corporation of 

(*@I15111 . Electric Power Go. Other co 

or other teams. The other three groups are con 
In September the Commission app 

tpcllno]~a by a fifth team, Pioneer Service a 
uf Chicago, and Foster Vllieeler Corp. of New 

T'le anticipated large-scale participation by i 
pjicy and contractual problems on such mat 
plants, licensing and use of fissi 
'nhts, public safety, and liability 

questions require that decisions be 
n, 

Gorernment agencies. 

Z ircoiduin Production 

In Septeiiiber, Carborunduni 
Cdorulldum Co., Niagara F 

ratel_v finaliced $2,443,000 p 
eduction of zirconium and ha 

d to buy 150,000 pounds 

L'onmntO Chenlical Co. and Union 
*'htroit, and now Chemical Co., of 

r A+ice cO. of Korthern Ill., both of 
both Of San Francisco. 



flake. 

PROTECIXNG WORKERS AND EXVIRONM~NT 

Studies continued on the hazards incident to the 
to protect the workers and the people livi~ig near 

Hazards that might grow out of reactors of ne 
against with the advice of the Reactor Safeguar 
pendix 3. for niembership) . This conmiittee 

July 1 and has given technical comment on ha 
by organizations designing and conteniplatin 
for the AEC. 

In 1951 an Industrial Committee on Reactor cation Problems 
the Commission 

energy plants 
of industrie 

(see Appendix 2 for meilnbership) m~s appointed 
to advise on establishing safety zones around 
The coninlittee, composed largely of 
~iliich haw sol~-ect the problems of 
Yiem the tecliriical and scientific 

by tlie Reactor Safeguard 
tioiis to the location of reactors. 

The Reactor Location Committee iiiade a detaiI/d study of the 113- 

ture of hazard to the surrounding area in the evedt of catastrophe at 
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1 

&cur 

*'ppeIJ 
sion h 
potent 
0 niz ii 

aent I: 
not thc 
Hanfo 
Pbtent 
ate not 

In ~1 

Comrni 

1 clt 

I PO 
bia 
f 01 

ing 

(A) w 

(q Str 

, fro 

rea 

I 
I 



25 
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I 

,ifnr.c~, 'rbe recommendations submitted by tIie 
for the C'omnii~si~n'~ decision! aiinuuiiced 

or chemical processing plant. Theire is, ho~ever, 
bazarct to the Slope and for iiianj- miles beyond i+i the event, that 

accidelit or disaster at the Hanford plant shquld put one or 

re the reactors out of control. The chance of sucli a catastrophe 

Gn,B1l, hitomatic and manual safety devices are ilkstalled to sfiut 
tile reactioll in each pile if it starts to go out df control; flew 

I 

J 

~ 

Appendix 10). 
.ion has authorized the Hanford staff to take i 
ijtential settlers with the nature of the hazard 
&lizilig and operating warning and evacuation 
ient. points out that the considerations which a 
rtot the same as those affecting other reactor i 
aanford reactors are unique in design, construction 
potential hazards in case of catastrophe at o 

are.not so great. 

Commission : 

rn) Withdrew its objections to the construction acro 

eluding the control zone, of such roads, railw 
power lines as may be required for the developme 
bia River Basin, subject to mhatever restrictions 

in& made a permanent part of the Hailford 
from which residents will pernraiiently be excl 

for security or safety reasons ; 

ib) State.d that the area of the Slope known as the co 

e?) Stated that for safety reasons 110 tom-ns or citi 
lished witliin 25 niiles of the Hanford reactor 
reactors are unique in design and construction ; 

The statement also outlines the a 

In addition to withdrawing restrictions on the 81,000 acres, the 



The United States Weather Bureau and the United States Geologicrti 
Survey continued their studies of potential and exis ing reactor loca- 

tions and other AEC plant sites to acquire informa ion on the arait- 

ability of water? the handling and disposal of waste , and the wiys i 1 

which tlie environment affects plant location, clesi, , and operation. 
A IIohawk River Advisory Committee, representing he AEC, General 

Electric Co.. and Sew York State and local health cials, was estnb- 
lislied xiid held its first meeting at tlie Knolls Labiatory. 

Investigation continued on the properties of iiatu -a1 earth and mk 
materials as t1iey may be related to riisposa1 of radi actiye wastes. A 
report on the petrograpliy and mineralogy of eartl niaterial~ at L-W 
Xlamos was completed for AEC b>- tlie Lorelace Fohindation of Ab- 
querque, N. Mex. 

I 
At, Kea York UniversitF, construction was ess 

I 
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\fork progressed at ii tiumber of laboratories to ctete *mine tlie feasi- 
.tility of aclaptiiig coiiveiitioiial sewage and industrial Taste treatment 
lrtetllo~s to the treatinelit of liquid wastes of low radioa tivity. Treat- 

+" tllese mstes will be coiisiclei.ably clieapeiied if coli\ I eiitional equip- 
fllerlt can be used. At New York Uniwrsitr, where th trickling filter 
t,tocesj is being investigated, results thus far sliow th 1 t its operation 
'_ llot affected by the special detergents used to laund containinated 

;flttliing. XYU is conciuctin~ tests of the efficiency iof this process 
.,.ing actual \Tastes f 1-0111 tlie I~nolls Laboratory. 

The first full-scale trickling filter plant, which vi- 11 handle both 
,ioniestic semge and radioactive laundry wastes, is be ng built at the 
];?actor Testing Station. It is expected to be in oper 1 tion early this 
war. 

** 

9 
? 

Studies of other low-cost methods of treating these 
wtes continued at Texas, Illinois, California, and 

io radioactire contamination of various types of 

k used for laboratory clothing, aiid methods of decontaJminating - them. 

liquid 

Diversities. Johiis Hopkins also began study of 

J'fosidling /So Zid Coin bzrstib le Tastes 

A full-scale incinerator, which can burn 50 solid wastes 

liieiit Station in Pittsburgh. Tests are under way tb compare data 
:;it11 the results of pilot plant operation. Such things 4s contaminated 
hhing, wiping rags, ancl lumber are concentrated ~ by burning to 

$tilitate their disposal. ,4 probleni is to remove pnjticles from the 
sdce because of their radioactivitlv aiid to handle tlje ashes so that 
Q~F do not become a source of contamination. 

jrr liour, n-as completed bj- the Bureau of Experi- 

234439-53-3 



Air Cle anii1.q 

A successful full-scale paper mill run of a new, high- fficiencg glas 
fiber and asbestos filter medium was made by Arthur . Little, I~~., 
at the mill of the Biegel Paper Co. A41though addit onal full-scale 

~UIIS will be required to \YO& out details of productio ) enough Korli 
has been done to indicate that commercial manufact i; re is feasi&, 
As with other filter deyelopnient work, iiif ormation on1 this high-tem. 

prospectiye perature, acid-resistant air filter will be turned over 

commercial manufacturers. One use for the filter in th 
industry will be in exhaust gas streams from 

iI group at the Harvard University School of Pub ic Healtli con- 

tinued investigations for tlre Con~l~~issio~~ on cz constan -pressure-drop 
air filter and on an electrostatic ineinbra~ie type filt r. The groul) 

completed a handbook on air c1e:rning which was p i blished by the 

plants processing reactor fuel elements. 

Government Printing Ofice (see Appendix S j . 
on aerosol The University of Illinois continued its basic st 

characteristics, and completed several technical 
electrical properties of aerosols  as publislled.6 

OAH RIDGE SCHOOL OF REICTOR TECHSOMGY 

Eighty-one students were enrolled in the Oak 
Reac.tor Technology last September, and will be grad 
August. In BIarch about the same number Kill 
12-month course which begins in September. 

ated 132 men non engaged in reactor 
industry and Gorernment agencies. 

this coming 

"Electrification of Aerosols" by University of Illinois Experime Station, ept. 30* 
1932, 50-1005 : arailnble from AEC depository libraries (see 

I 
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m-110 attend as 
50 are experi- 
er group. four 
froin Electric 
msanto Cliem- 
1r-y Dock Co., 
*aft Corp., six 
Aerojet Engi- 
orp., Babcock 
Airplane Co., 
id Power Co., 
SperrF Corp. 

hree from the 
irmy, and one 

Physical Research 

mle purpose of the AEC physical research program to encourage 
scientific ,ientific progress and to help assure the Kation of 

!,,d technical accomplishment in fields related to 
tcnle and novelty of the atomic energy industry 

effort to improve production methods, 

111 private institutions where research is of high quality 
In yiew of t.lie almost iiiilimited possibilities for ne4 technological 

&ances, research projects are often broad in their s ope and look 

I,cjond the needs of particular cieT-elopmeiit projects4 Jlari5- basic 
adies are undertaken to better uiiderstaiicl relevant 1 11-s of nature, 
:ud the AEC relies upon the vision and insight of the s ieiitists them- 

-elves €or suggesting relexmt snbjects. The contractual arrangements 
aith university laboratorjes are clesigiecl to foster and 11 i ilize the work 
t:f the scientists and their stncients. 

Approximately $94.9 million mas allocated to the su port of basic 

p!ipical research during the 1933 fiscal year. Ablit two-thirds of 
this Kent to AEC laboratories and about one-third to li$irersities and 
private research institutions. Of the latter $2.7 111illion 

Kent into contracts administered through a Kith tile 
Ofice of Naval Research. Applied research 

hsical sciences requirecl mi ;iCIciitioiia1  SI^ nlillioll. ~iios,t of 1\-1licI] 
\cis allocated to tlie national laboratories. 

F 

f 
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RESEARCH ACTIVITIES 

Stdies of the Nucleus 

The minute volume of the atomic nucleus holds an 
ical system endowed Kith enormous enera and 
pattern of reactions to neutrons and other 
Knoxt-ledge of the properties and beharior of 

more than a thousand are knovn, is 
of nuclear energy devices, and is 
of the national laboratories. 
zoiis of practical 
energy are being 
are being examined. 

For these studies particle accelerators or nuclear readtors are user1 to 

provide subatomic particles for probing the nucleus dnder invest jga- 

tion, and ingeniously contrired electronic devices art used to detect 

and nieasure the radiations emitted as a result of the probing. 

Mesons. -2s the energy of the probing particle is i creased above a 

few hundred million volts, as in experiments conduc ed at a ntuiihrt* 

of Liniversit? laboratories under the sponsorship of I EC. 2 ncv ;i11(1 

different form of nuclear response is obserl-ed in kliich elicr.g>. i. 

emitted from the nucleus in the form of particle$ cdleci ~WWIF. 

The large cyclotrons and spchrotrons at these ihstitut'ions hw 

been used to produce mesons on a limited basis door stidy in t'f~ 

laboratory, .' and work of the past year has been /directed toxd 

understancling the properties, behavior, and function bf these particle-' 

New and more poverf ul accelerators, the cosniotr 
and the bevatron being built at the Universit? of 
Laboratory, will add to our knowledge of this form c/f iluclear e1W?* 

The? will enable bombardments ~ith niultibillion dolt proto1ls- 
subsequent release at these energies of several new' kinds of 

t 
f 

i 

~ 

f 

i 
i 
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ctio,zs. ,4s a basis for engineering design /Of reactors and 
l~-ea~~olis, linoFledge is required of the affini ty etween neutrons 
of tlie diff'erent kinds of nuclei making up tl e substance and 

This affinity often varies rratically with 
the thousand 

* 

_Il,,,cture of the device. 

!!ti 

a ~ ','[?.'S se 

.i[olllic 

:,Id : 

, e,iers of the iieutroii aid it is cliff'erent for 

Iuore different types of nuclei. A iiiiclear liandbook 
colltaiii several tliousaiid pages of data 

.Ttrllctural materials sucli as aluriiiiiiini, carbon, zirc nium, iron and 
,ilrolllium which enter into a reactor for one purp se or another. 
Fillall)*! all of the other elenieilts of the periodic table I ust be studied 
:li det;iil for possible utility in tlie atomic energy field. 

Tlte instruriients used f 01' these studies are of 
,':? upoil the energy range within which the 

xde. For neutrons of energy bet\\-een 
ktron Volts, Van de GraaE 
-:!~rgj- ranges iieutroiis are produced by reactors or 1 cyclotrol~s arld 
*xir energy is deteriiiiiied by measuring tlie time jof fligllt froin 
ipulsating source to a detector placed some distance a ~ay. The most 
;-lvmceCI of these iiistrunieiits is tlie "fast neutron cli pper" recently 

---Lidled at the &ookliaven reactor. egin a 24-hour 
day schedule of operation enabling the iiieasureiIIe it of the cross 

-4ons of the nuclei of very rare materials. 

depend- 

It is so011 to i 
IIistruliieiits operating 011 the same principle are 

-1rgoi111e Satioiial Laboratory and at Oak Ridge 
I kle others cteriviiig their neutrons froin 

:I operation at a number of university laboratories. ' The entire ac- 
LIllulation of data up to September 1952 has recentl) been compiled 

T %wtron Cross Sections Advisory Group (see A pendix 2) and 

unclassified portions have been made available to t the public (see 
iPpelidis 8). 
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('oVsp?7ic rays. High-enera nuclem reactions 
the tracBs left in p1mtwmpIiic L 

tile j>;irticles co11iprisiiig cosiiiic ~J-s. At various time in receilt ye,Lv3 

members of tlie Brookliaren cosinic ray grot111 hare sent such el~l&iol,~ 
to ~iigli altitudes hy iiienns of balloo~is, B--~:)s, and Ty+c rockets. 
these altitudes primtir>- cosmic rap particles are iiiore i Ilunierous tilatl 

at grounci level since tiieF haye not coiiie into coiitactl wit11 air nlole- 
tules to a significant estent. Suc11 experiments a1.d liecessnrily of 

short duration, and obtaining a set of meaningful tbcks is laygel! 

a matter of chance. 

1 

Exposure of plates to the cosmotron beani, 
the ninclii-rie produces particles that begin to 

those of primary cosmic ray particles. In ease of 
to this source of highly energetic particles 
number of nuclear plieiiomena that can 

in energy -it l1 

examination and interpretation. 
A new type of cloud chamber, another derice for 

recordings of nuclear events, has been developed a 
connection with cosniotroii TTO~~. This climber? TT 

times as large as conyentional chambers and cap 
rather than intermittent operation has an efficiency 
higher than chambers of coiiventional size. inuch data is gatliered 

in one dav's operation with the new method as cou d be amassed jl, 

6 Fears of operation with tlie old method. In addition a neF tech- 
nique has been developed which makes it possible to I can cloud-cham- 
ber photos from a clay's operation in 3 man-months compared to 36 

nian-years that would be required using former techniques. 

Spallation. When atomic nuclei are bombarded articles of mffi- 

ciently high energy, all sizes of pieces may be 
chipping-off process is known as spallation. 
search programs tinder way in this field University o€ 

Rochester. The group is studying spallation 

mrious eleiiieiits are bombarded in the 
energies up to 250 Rlev. Investigators at 

Cnirersitv of California are continuing 
Itoped that a stid>- of the iiature and 
spallatioii reactions will contribute to 
noiiierion ;~nd of high enern reactions in general. 

Lo [I' tenzpemfure rpwutrh. At 'habsolute zero," degrees beb' 
zero, ~a~ireii~ieit, atoms or molecules of all 
immobility, or ';rest?' state. ~cientists at the 

and Los Alanios laboratories, and at the 

x-ania, and Wisconsin, are stuclying 

off them. This 
the AEC re- 



les of SUE- 
hem. 'Phis 
s AEC re- 
.versit_v of 
lting ~.rlieu 

&oris n-it?l 

,aboraf or_\-. 

ions. It 
:ts of tllC50 

f this ~tlrv- 

of operations in the atomic enerm iiidu try require the 

' r:ltioll of mixtures of elements, sometimes I-erT iinilar in their 
3 

-t'p 
TheIllical behavior, and their isolation in an esceedii gly pure state. 

are often complicated further by xtremely high 
ffl 
ieTels of raclioactivit?, iiecessitatiiig carefully sltie ded operations 

Investigations of tl e fundameiital 
p,llic31 properties and behavior of elements of iiitexest in the AEC 

are carried on at all of the national labora ories and by a I i. 

ducted by remote control. 
Mr? 

:.,,mber of university contractors. 

" The national laboratories hare the additional 
(r processes for separating and 

;pcific needs. These include reino\-ing 

,atpriak7 purifying structural 

mlopin, 

iisibility of d+ 
terials to meet 
natural Source 

ors for nuclear 
M3CfOrS, separating the products and byproducts of arious types of 
r,ilclear reactors, and processing waste materials storage or dis- 

f6sll. 

~~~~5pe .reyaratio?zs. A major portion of Commission operation in- 
rolres the separation of isotopes-the separation of uranium 235 is 

aeJ-1;Ilo~n and leading example. It has become increasingly ap- 
asre~lt that research and ctevelopment on niethods of isotope sepnrn- 
;itm must be maintained at a substantial level if new methods are to 

The Oak Ridge Kational Laboratory is setting up a 

goup to investigate methods of producing separated isotopes. The 
Standard Oil Derelopment Co. will examine on a continuing basis 
rll methods of heavy water production? iiicluding those that may yet 

iu conceived in the laboratory. Preliminary engine :ring and conl- 
jzxntive economics iiirestigation will be followed by eplurltion of the 
f: i t promi si 11 g p 1- ocesses. 

*- 

developed. 

Lawearth sepa.rcrtion. Another of the separation of in- 
mest to the Commission is the separation of the 
flemnts are siniilnr in chemical properties to 
Khkh includes uranium, neptunium? and 
Gey are generated in the fission process arid 

Q'? is essential. Rare earths occur 
4iRcult to separate in pure form. 
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Research on Reactor illate&zb 

The structural materials of a nuclear reactor only have to nitll- 

Commission is stand high temperatures but radiation as 
sponsoring numerous studies at all of the 
under contract with a half dozen 
cln the clifferinc L imperfections in 
produced by bombardment with 
at various temperatures. 
fections by annealing at 
The aim is to develop 
they will stanci up at 

proved 

radi a t' ion. 

One of the 

iriay also absorb gamma radiation. 
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E,t,,ent 85, astatine, vas first prepured in 1910 in 
. .,cWill, CE bisliluth xith 32 Mer alpha particles. T1 

~tati,le in nature has 110~~- been established by the 
,,tatille 219 as a decay product of tlie 

~ ilnlf-life of about 48 seconds and 

.Ilion in the decay series. Its 

po1Tled, 

:rr. 

;I: 

3 f 
]133 ‘ 
1111 

teen 

ae. of its detailed 

detected in nature. 

RESEARCH TOOLS 

3jany of the tools necessary for atomic energy re- 

article accelerators, and electronic 
of funds beyond the budget of 

iCtOr% P 

particle Accelerators 

After its initial run in June, the cosmotron at Broo iaven National 
hboratory underwent extensive changes, additior s, and related 
msurements to correct faults which developed in arly operation 
ad to replace temporary equipment and wiring. The cosmotron 

the 0211~7 niacliine now in operation which can ac elerate nuclear 

zsrticles to energies in the 2 billion electron volt ran e. Protons of 
to 4 million electron volts are injected into tlie circu ar tube, or vac- 
xm chamber, of this electromagnetic machine and wh rl with increas- 
i:ig velocity three million times in the second require i to bring them 

the peak energy of 2 to 3 Bev. 
Experimental equipment for the study of high-energ particles from 

:he cosrnotron is being assembled arid experiments h begun. A 
. 

committee has been set LIP at Brookhaven to review 

priments and to plan the cosmotron research progra 

proposed ex- 

I 
~ - 

3 ‘::uhotron. During the last 6 months, the AEC- anced synchro- 4 
-3s 

= at California Institute of Technology in accelerating 
9 
SE 
- 
_.- 

- 
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T'an de G77wffs. A 2 Mer Tan de 

completed in October at Oak Ridge National 
mental runs are being made to determine its 
A 5 3Eev Van de Graaff macliiiie formerly 
Oak Ridge Kas moved to the new high 
is being reassembled there. 

GO-inch cyclotron. The 60-inch coilstant-frequency CJ clotroil manu. 

factured by the Collins Radio Co. for Argonne Natioi a1 Laborat07 
was accepted by the laboratory in July. Desiglied a d constructed 

at a cost of $966,450, the cyclotron combines inaiq o~tstanding fea- 
tures of accelerator design. The beam of electrically charged particles 
n--hich emerges from the cyclotron's acceleration chain er is extremely 
intense, making the cyclotron especially well suited f r the study of 

Iluclear reactions and for the production of radioisoto es. i 
ISk-inch cyclotron. The preliminary engineering su rey for the re- 

design of the 184-inch cyclotron at the Cniversity of C ifornia Radia- 
tion Laboratory was completed during the last 6 m nths, together 
with some model magnet tests. The results indicat that a protoon 

energy of 650 &lev! a deuteron energ_v of 350 MeV, and n alpha enerD 
of '700 3fev may be achieved as compared to the pr ent energies of 
3:iO Mev. 200 llIe17, and 400 Mer, respectively. This in rease will mnh 

it possible to apply higher particle energies to the s udy of mesons 
and nuclear forces. ay? and more 

precise model ningnet tests employing the exact geo i etry of the re- 
designed machine Kill be started shortly. 

Final design \TO& is under 

Slter?mttirzg-gra~~e?~ t focusing. In studj7ing Tays o increase the 
efficiency of particle accelerator operation, a group f physicists at 

Erookhaven discorTered a method of confining charg particles in 3 

I 
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computers 

ill electronic digital computer at Argonne Laboratory 
by the kan operating in December. The computer 

-* i:~ staff at a cost of $250,000 Kith a 

constructed at the Institute for 

rnirersi ty . 

Construction of the building to house CP-5, a r search reactor at 
Argonne National Laboratory, was completed an T-arious compo- 

nents are being installed. The reactor itself is sche uled for comple- 

small amount of 

normal uranium to use in mock-up tests of its resear h reactor. Load- 
ing of the reactor fuel, uranium 335? is expected witliin 6 months. 

tion this summer. 

In June Korth Carolina State College receiTecl i 
Besearch Reactors 

FELLOWHIP PROGRAM 

The AEC fello~sliip board approved 20.2 ions for renewals 
of felloir-ships for study during tlie year. Of the re- 
Wvals, 131 were in predoctoral in predoctoral 
biological sciences, 9 in 9 in postdoc- 
tord biological sciences, sciences. In 



Polonium %IO Availah Ze 

In August the Commission announced the availa ilitF of polonium 
210 and polonium-beryllium neutron sources for ph sical and biologi- 
cal research. Polonium 210 is the first reactor produced, alpha- 
eniitting radioisotope to become available through he AEC distribu- 
tion program. In addition to its uses in research, i may also be used 
in oil well logging and for ionization sources. It is useful-but not 

yet arailable-for luniiiious phosphors, static el I mination devices. 
and other industrial purposes. 

A~zalysis Service 

,41so, during the last fer months, the AEC thro gh its facilities at 

the Oak Ridge National Laboratory offered to in ustry and to other 
interested groups outside the Commission a routin service of neutron 
nctivation analysis. The analysis is based on th irradiation of the 

sample in the reactor and the subsequent identificat'on of any unhoV11 

elements on the basis of the radioisotopes produce . It permits detec- 

tion and measurement of impurities in foods, drug metals, and otller 

inaterids and may help manufactnrers improw i he purity of their 
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CJ03y La bo rator y-brook ha z,e n ,Tat io nul Lab 09 at o ry . Cons truc- 

::(In ms eonipleted in December at an estimated cost f $989,700. 

-1rgonne Cancer Besearch Hospital-Chicago. Srjheduled for corn- 
Pletion this month at an estimated cost of $4,180,000., 

b 
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CIT~L DEZTXSE 

111 yiew of the need for research and experilnelltation on 
of atomic weapons on cirilian personnel, structures: and 

distinguished froiii military effects, the Coiilll?ission 
Continental Test Organization to include n civil Effects 
in addition to the Weapons Dei~elopment and Rfilitary Effects 

The Director of the Civil Effects Test Group dl 
Cominission program with those of interested Government 

Technical assistance and guidance on civil defense wer:e 
by the Commission to the Federal Civil Defense A4dmix~istratim 
otlier Federal agencies. The program requires continu:il 
ancl evaluation of pertinent, information and close 
a consultant capacity in various studies. During the last 
the Commission @ire technical assistance to the State of 

its bomb shelter surveys for Kew Tork City, Buff do, 
bany, Troy, Schenectady, Utica, Binghainton, Syracuse, 
Falls. Shelter accommodations are planned for approxirr.ately 
lion persons, of whom 2 million reside in Kew York City 
nished information on the effectiveness of ordinary bui1dir.g 
on the most efficient structural forms to resist blast, and 

against heat and radiation hazards. 

the effects 
jer\rices, a, 

expanded its 
'rest Group 

Groups. 
c0o:rdinate tlte 

agencies, 
prorid& 

and 
exchange 

PartJ~cipation in 

6 nlont]ls. 
Xew Yorlc in 

Rocllester, A]. 
s,nd Niagara 

3 mil- 
AEC fur- 
materials, 

3n shielding 

Loan of Radiation Instruments and Sources 

The loan of instruiiients and radioisotopes, chiefly 
civil defense organizations for use in radiological 
has continued since late 1950. Loans are made upon 

civil defense group to the Federal Civil Defense 

approval by tlie FCDA and the Comnlission. 
of this program7 instrtiments have been loaned to 
xnct local groups, as well as to the Xinth Coast 
Food and Drug Administration, aiid the 
Center. Radioisotopes hare been loaned 

mid to the United States Public 
Health Center. 
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RESmRCH ,kCl?KITIES 

Bnsic research on the effects of ,211 Qpes and 1eTiels of radiation on 
living Or, vanisms is a continuing task of the Atom-'.c Energy Conmiis- 
cion. Tliis effort is devoted to finding out rrlmt rsdiation does to liv- 

171, . fl cells, ~OTT the changes occur. and 11-hat call 'De clone to preyeiit 

jI,juriok~c changes. In addition? the use of raciiation as R research tool 

ttllti as 8 possible means of diagnosiiig aid treatingz disesse is being 
ztudie(l at tlie Comniission's ninjor research centers ( see Appendix 2) 
and under contract at huiidreds of universities? colleges! and private 

I.esearch institutions throughout the country (see Appendix 5). Some 
,,f tllese basic biological and medical studies are reported below. 

J-elctron Stdies 

SiIlce atomic weapon explosions and nude 

of intellse neutron radiation, it has become 
to inrestigah both the harmful and benefic 

neutrons. Studies of the effects of neutrons on 

in progress at the Commission laboratories 
flaren, 9rgonne, and Oak Ridge, and at sere 
posing the biological material to neutrons, re 

of slow, thermal neutrons, and accelerator 
Walton accelerator for fast, high-intensity 

The biological effects of thermal neutrons 
Los Alamos by exposing rats and mice to 
paring the effects with those produced by 250 lii 
xdices are employed for the comparison, i 
the letlid dose, decrease in weight of tlie 
ml the uptake of iron bi- the red blood cells. 

that thermal 
imitrons n-ere than 
30 kilovolt 

tors are sources 

sed as sources 

t X-raxs. Several 

Using the acute lethal 
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Low-LeveZ Irradiation of Flies 

In experiments with fruit flies, it has been f 
creased the frequency of gene mutations, ni 
terious. In an attempt to determine die 

injurious or ben efici a1 to whole popid at ion 
Spring Harbor, Long Island, exposed breed 
sophila flies continuously to closagcs of 5 men 
miitations incrcasecl ill freq~iciic~, the pop111 
healthy and increased in number. The 
healthier. than other wild fly populations 
appear that there is some advantage in lo 
of the lower animals despite the increased 
pnrently some populations have a pea 
radiation than studies of the radiogenet 
organism have suggested. 

Sensitivity to Radiation 

Investigators at Kea England Deacoiiess studying tlic 

recently re- effects of acute and chronic radiation on 

ported data which describe some of the 
nervous system. The data indicate that 
sensitivitF to radiation during embryonic 

Single doses of radiation, averaging 
pregnant rats on successive days 
on the 

mation in the brain 
showing some 
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sngc 1.lzdicators 
P@ 

The llse of allinlak as incticators for the d 
un der continued inrestigation at Commission I 
Ule st Brookhaven: rats exposed to sublethal of X-radiation 

sitowed a loss of veight for a period of time, 
3r the Same rate as unirradiated rats. The ti 

P-2 

P 
tlljs index, dosage in increments of 50 roentge 
lrerage weight changes of a group of five r 
=trnte the possibilities of using biological 
,&ti011 dosages under certain circumstanc 

I 

cain the weight it lost at the time it was irra 
,,portional to the radiation dose up to 600 roe 

was found to be 

indicators of 

not be available or satisfactory. I 

~<~~on-~eclge of the toxic eflects of radiation people is essential 
ill establishing effective nieasures of control eatment. Experi- 
llpllts continued at &4rgonne National on the long term 
loxicity of uranium 233 and plutonium 

In a recent experiment, Female 
jections of these radiosotopes for 
sults so far show that bone 
300 dags earlier than those 
plutonium-produced 
111 toxicity of 
patterns of 

with radium 

in- 

i oririfiy Stdies. 

:26. 

Ionium 241. 

UptaAe of Fission Products 

The Applied Fisheries Laboratory of the Uiiive sity of Washington 
118s undertaken a research project to eraluate tl e uptake of fission t 

234439-53-4 
~ 

I 
-7 
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I 

Medical studies of the delayed radiation effects 

by the Atomic Boiiib Casua1t)- Coiiiinissio11. Inh 
cities? as vel1 as tlieir progenF, are given periodic 
tions. Examinations are also giren lien-born ba 

the parents were within the 2,000 meter range of 

consistent differences between those who n-ere 
those outside may be expected to have been cau 
Five-year summaries on this work are now bei 
determine the nature of the investigations for 
increasing participation bp Jnpanese iiiedical a 

is expected. 
The studies completed to date indicate slight 

to radiation. However, it is recognized that 

continuing clinical investigations and analyti 
required before firm conclusions can be estab 
the medical aspects of the problem, data are b 
suggest that the severity of the radiatiolz iiij 
the distance from the explosion, and there 
dosage. Where differences from this rule x 

the subjects were partly shielded, and so it ni 

the effectiveness of the different degrees of 

people-for example, those ~ho were in o 
or concrete. buildings. 

During the studies, it rms discovered th 
itants of Hiroshima went to Sagasaki im 
and were exposed not 0111s to the first bu 

people are under study, but tlie effects 

not yet been evaluated. 

RADIATIOX IXSTRCMENTS 

The need for instruments to detect an 

rapidly Kith the increasing actirity in 

I 



.',I*. _- 
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andle radio- 

e aid extend 
iiist a 11 at i oils, 
eiit agencies 
lie radiation 
muires were 
?is of the 34 
'roiii 4.5 mil- 
lopleiit had 
lian 2,400 in 
(bout S5 per- 
'or about 50 

ln pursuing this program with iiidustry and Go 
Commission has made new researcli coiitracts 

-/ :runpnts and their componeiit parts to fit atoinic en 

of the new instruments is the tissue equirdent 

5 s 
ierr]oped b>- a group at Columbia University. T 

# Tpysure a. niultiple txpes of radiation in terms of b 
nlodels are being tested which are inade of v 

z3h jlaving approximately the saiiie ratio of liyd 

2nd oxygen as bods tissue. Measurements 111 

Srllts rliich are sensitive to oiily one type of radiati 
g $3 accurate evaluation of total radiation effects. 

jmiber is the first of its kind which shows pro 
hecting, with considerable accuracy, tlie to 
rmma rays, and neutrons received by the body. 

i 

a 

TRAII~ING PROGROI 

From 1948 to 1953, tlie Comniission sponsored programs 
.L the life sciences at the pre- and 
*ke fellom-ship prograiiis see p. 
hional Science Foundation 

discontinued all new 

for persoiinel with 

these fields lrave been continued. 
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In the field of industrial medicine, awards for a 
sturly wel-e aniiouiiced by the Conmission in 
Pam will provide advanced training and 
men and wonien physicians. Eight 
1953 academic year to candidates 
approved medical school, and at 

conlpletion of the academic year, 
at a nzajor ,4EC installation will 
U1iiversit.y of Rochester 

Information on Atomic Energy 

One of tlie Comiiiission’s responsibilities set forth 
Energy Act of 1946 is the development of a program 
of scientific and technical information which will 
ination of such iiif ormation to encourage scientific 
tlie last 6 montlis, the Coiiiniission continued to 

sibilities in this field by declassifying 
tists and engineers outside tlie program, 
of technical infornixtion to atomic 
educational services and guidance 

DECL~SSIFICATIOX OF IKFORXATIO;~; 

In general, the Commission‘s 
limited the release of 
ciuction of 

I 

toriesi of ii 
iiidesEng d 

I 
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tlle other band, essentiall? all information in th 
nlle,,jicnl sciences has been declassified and the Corn 

the declassification of basic physical scientific 
gc 1 1 action would not adverslr affect the coninion 

.ee,piIlg rrith its polics of continuous reI-iew and e- 
Eecurit~ significance of the information it has ctei 

,is$on, during the last G nionths, declassified a11 
riistron'' method of isotope separation and much 

#ical jii f oriiia ti on relating to the elect roma gne tic 

On 

,it'r 

&gritY- 

fn k 
&e - 
(am' 

81 the 
pltlOr 

11," - 

pro duce significant qnantities of fissionable materials. ' 
- . ,rIletic separation method was used during the war 
@'tE 
aElniLmi 235, but is now being used to produce stable 

&arch. 
The Commission action permits declassification of the 
F 

dts I inns 5 and operating performance of electromagnetic p 
11% d in stable isotope production and much of the esper 
itleoretical physics and chemistry underlying this proce 
clllly, data on the high voltage breakdowi in vacuums, 
filament and insulator failures, and design data for p( 

can now be made arailable to the industrv of 1 

&mideration is being given to the extent to whicc the 
can declassify reactor information for industrial use. 

I 

I 

TECHXICAL IXFORBIATIOS 
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The demand for technical information services cont nued to in- 
crease during the latter half of 1952 as programs exp nded at the 

.iEC laboratories and production facilities. Approxim tely 15 per- 
cent more reports were prepared and reproduced for se by scien- 
tific personnel than during the first 6 months of the yea . Progress 
ans made in speeding the collection and dissemination t the labora- 
rnries of information required by their programs. Abs racting and 
iridesing delays were reduced. 1 I 

Techical Publications 

The expansion of the nuclear reactor program and he growing 
industrial and academic interest in the field of reactor science and 
engineering has created a great demand for well-trained men in this I I 

I 

I I 



Xicrocard Program 

The recent availability of efficient, portable, 
pensive microcard readers has made it possible 
contractors to adopt a system of reproducing 

photographically on the face of one 2 x 5 

nify tlie microcop:- mil project a 

d relatively inex- 
the ,4EC and its 

reports on 

microcards. As many as 48 ordinary pages 

screen. 
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EDT~CXTIOXAL SERVICES 

qince the Commission‘s initial announceinent 6 niontl 
ilgbility of approximately 1OO:OOO feet of unedited, 

STB 
olnl, black and white film footage prepared priniarily f 
ducational film producers, there has been a steady den 
form of information about atomic energy. Requests for 
@rile froin educational producers in both the docuinent 
+io11 fields, the major newsreels, universities, tlie in 
iQdustry? Comniissioii contractors, and various Governu 

Judging froin the number of requests for footage a 

;ional information, it appears that a considerable nun 
wifl be produced in the relatively near future for both 1 
:ific audiences. 

fie material covers unclassified activities in almost 
of atomic energy research and operations at 13 iiistallatioi 
:j,e suggestion mcl x-ith tlie guidance of educatiolial m 
producers and educators, the footage is currently being c 

andard Government cost rates through a Government 
Long Island Citj-, IS. Y. 

?miding Exhibit 011 ,4 toinic Energy 

L 

A traveling exhibit on atomic energy, sponsored joint1 
rional University Extension Association and the ,Qmerica 
Atomic Energy at Oak Ridge, commenced its 195%: 

October. During the fall the exhibit was shown by the G 
We of Technology, Southern Illinois University, and bj 

of Nebraska. Sponsoring organizations through i 
1hiTersit-r of Texas, T-niversity of IAoukituia, 1-niver 
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Hampshire, UiiiT-ersitJ- of IIaine, Syrnc~~se I-nivcrsit\-, 

chusetts State Departnzent of Education. 

Ii'adio i8.0 tope Teucli i7 I g C'o u mes. 

As a result of a training course on the use of radios 
York City teachers, pupils in some of the Ke-s Tork C 
started during the past fall to conduct experiments FT 

isotopes in their school laboratories. 
Loyola College in Baltimore opened a IS-iTeek tt 

prograiii in the use of radioisotopes for science teacher 
The Springfield, Mass., Public Scliool System offered : 
for the science teachers of Springfield. and tlie Con 
area starting in October. The AEC helped secure sp 
nislred literature and some equipment for all these pi 

Patents 
Within the limits imposed by considerations of nr 

the Commission lias made its inveii tions and discoverj 
public use. More than 489 patents were made avui 
exclusive, royalty-free basis from January 1950 to No1 
A complete list of these patents is given in ,Qppendj 
of the patents are published, as they are issued, in th 
Pa€eent Ofice OficiaZ Gazette and in a number of other 

The patents which the Commission has made availal 
have been of interest to industry in many fields. The 
in Appendix 9 shovis that a substantial number of t 
been issued either to individuals or to comparatively 
Since the licensing program started in January 1951 
sive, royalty-free licenses to use AEC-owned patents 11 
90 have been issued since January I, 1952. 

Patent Compensation Board 

On July 26,1952, the Patent Compensation Board ( 

to Helmut TIT. Schulz. The claim was based on disc: 
retical design of an ultracentrifuge for the sepnral 
The decision of the Board is reported in United Stat 
tedy, 1701. 94, p. 124. Two additional patent claims 
since JL~Y 1, making a total of four avniting the I 
nation. 

i 
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Organization and Personnel 

rj-llti total nuniber of Ti-orkers in the atoiiiic energ 

i,@111 

CrI.3 dual decline in construction and arcliitect-en,~ineer 
lilt' E 

~~ov~l~ent~.7 The ~omiiieiicen~eiit of operations 

f;lf tniitiai~~ .I completed plaiits resulted in a sliglit increase 
+~mie1. Employme~lt for operations and research 

,I,fnt, 
I,ecen&er 1. Direct ,4EC employment remained 
\but one-third of the operating personnel in the 
iarn is engaged in scientific and technical and other 
X13nagerial occupations ; about one-fifth are clerical ; 
,nc-ilalf are manual workers. 

ailout 14‘3.0i)U on July 1 to about 143,800 on 

from about 58,000 on July 1 to approximatelv 

propiii dropped 

December 1: reflecting 
contractor 

in completed or 
in operating 

and derelop- 
62.500 on 

at about 6,700. 
atomic energy pro- 

professional and 

slightly less than 

- 

In recoglition of the shortage of scientific and person- 

nel. all major AEC contractors have increased 
ti,kell steps to insure the most effective use of 
Dllring July ,4EC offices and contractors 
],::A9 June 1952 college graduates, 172 of 
;,I1(l 147, most, of them scientists, hold 
Llro~~p. M5 are engineers aiid 510 

of scientists and eiigiiieers has been 
(jnues to be sizable. 

Jlilitary Status of AEC Personnel 

Of continuing importance to the Commission is he reservist and 
draft status of a considerable number of key empl yees. Approxi- 
mately 25 percent of all professional and manage a1 employees of 
the SEC and its contractors are members of Arme Forces’ reserve 
coinponents. About IO percent of a11 scientific and engineering per- 
sonnel are sulvject to call under the Universal Milit ry Training and 

Service Act of 1951. The continued national sho age of scientific 
and engineering personnel coupled with the increa ing demands of 
the atomic energy program accentuates the import nce of obtaining 
deferments for key personnel in these groups. The i EC has stressed 

:This figure does not include personnel employed bF concerns wh‘ch support the atomic 

lectric power for the i fnqs program. e. g., the prirate utilitg firms which will supply 

-\EC plants in Portsmouth. Ohio, and at Padumh, Ky. 

I 

c 
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Dunkirk Stoppage 

On Aug. 29, 1952, the employees of the Ame 
at its Dunkirk, N. I?., plant Tent on strike. 
and still is-under contract to produce cert'ain 
gently needed for the gaseous diffusion plants 
Paducah and Oak Ridge, for the Sarannah 
repair of certain facilities at Dana, Ind. 

these materials, it would not hare been po 
sources of supply in sufficient time to avert 
stantial additional expense in the constructio 
nff ected. 

On Dec. 3,1952, br Executive Order So. 10 

a board of inquiry pursuant to section 206 o 
Xelations Act, 1947, to inquire into the Dun 
ber 11 the board submitted its report to the 
restraining order enjoining continuaiice of the 
tlie United States District Court for the TTes 

York on December 12. Tork vas resume 

porary restraining order has since been 
remainder of the 80-day period provided i 

act. 

Bec 

-4 ton& Energy Labor Relations Panel 

During the period from June through Sovembe , the Atomic Energ? 
Labor Relations Panel vas coiiceriied ~ith 13 cli putes between AEC 
contractors and unioiis representing their empl03 ees.8 

*The panel's report to the President on it.; sctirities during the period from June' 
'' 

nd functions of thp ~n"') i - 

SOTrItlher 20 appears in Appertclix 'i. 
t+pp?arF in the Kinth Semiannnal Report of the Atomic EnrrgT Copunission. 

A report on tlie origin 
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in arrangement between the Atomic Energy Corn 
B;;eau of Labor Statistics this year has iiiacie it pos 
mminp, llours, and turnover of atomic enero pro 

similar figures reported for other industries. 
.-ii.t(jrS I. perform a rariety of operations which cro 
-z~]liding such activities as ore processing, laborat 

titaI1 _- Inaiiitenance aiid service, tlie Bureau of Lab0 
,,)mpiles its statistics on a conventional industry 
:..h *.L 3 wage and hour series for an atomic energy 
-,jnie of the manufacturing operations of the Co 

TC comparable mith those in the inorganic chemicals 
;dustries. 

The follorring table and graph compare gross a 
of production employees of major contra 

-xrs -* program with those of employees in the 
petroleum and coal-products industries duri 

id 192. Atomic energy workers received 4.2 pe 

'mweii January aiid September 30. This is 
+*lli increase sliowii for n-orkers in inorganic c 

than the 7.4 percent increase received by w 
.~d coal-products industries. During the sa 
'linlber of Iiours n-orked per Feel< by atomic 
ill: for the other tm-o industries, 40.9 and 40. 

i 
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Labor Turnover 

The f ollom-ing table and graph coinpare average monthly labor tmn- 
oyer rates per 100 employees for atomic energy operations contractor.,. 
with those for selected industries and for all nondurable industries 
during the first 9 months of 1952. The large exc.ess of hirings in the 

As defined br the Bureau of Labor Statistics, “production workers” include WOrliiW 

foremen and all nonsupervisory workers engaged in fabricati:lg, processing, asSemtdiG. 
inspecting, receiving. storing, handling. packing, marehousing, shipping, maintensnw. 
repair, janitorial, watchman services. product derelopment. auxiliary production for Plant’s 
ovm use (e. g., power plant), record-keeping, and other serri :es closely associated with 

the above production operations. Personnel of AEC constrr.ction contractors are mf 

included in this tabulation. 
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eIlel*gj- industry reflects the expansion in operations. The 
rates for atomic energy contractor employees are much 

unuf acturiiig industry as a whole. They compare 
inorganic chemicals industrv but are higher than 
in the petroleum and coal-products industries. 

E hlOKTHL'f- LABOR TI-RSOVER RATES 
FOR -4EC OPERATIOKS COKTRACTORP WTH 

R 100 Eh'lPLOT- 

~~~~~ FOR SELECTED ISDIXTRIEP FOR 

Llf isccllan- 

t 

0. 1 3. 0 

.2 2. 5 

.2 1. 6 

.3 4.2 

1952- 

Oprations Con- 

rrsciors.- - - - -- -- -- -- - 
Inorganic 

Cftrmicals- - -- - - - - - - - 

Ccal- - - - - - - - - - - - 

2. 1 1. 5 0. 1 0. 

2. 8 1. 8 .3 

1. 3 .8 .1 

rFifu 
E' 

of Petroleum 

z - - iii gon-Durable Goods- 4. 0 2. 3 .3 1. 
%- 
7 

I r-----J 
.... . . . . . ._L..........C... . . . . ._. . . . . . . . , . . . . AN Non - Dumble Goods 

/ndustria/ /norganic Chemicais 

A€ C Operations Contractors 

products of petro/eum and COU/ 

FEDERAL PERSONXEL 

In compliance --it11 section 1310 (d) of Public La 253, review was 



56 

cre expected to Ire ptit into effect early this year. I 
TrainiiLg 

Training programs for recent college graduxt s in the fields of 

accounting! auditing, and budgeting were establis ed in washinDon 
and at Sarannah River, Idaho, Oak Ridge, and anford. In addj- 
tion, training programs were established for se urity personnel at 
rCinh~) and engineering inspectors at Sanclia. J 

SAFETY AND FIRE PROTECTIO 

The favorable downward trend in the fr 
il tomic energy operations continued durin 
Kith principal reductions in construction and 
The injury frequency rate in construction 
November was 2.59 injuries per million ma 
than the rate of 4.59 at the end of Sove 
accidents involring Government-owned ~7e 

of 2.2 per 100,000 miles of operation at the 
reduced to 1.43 at the end of Kovember, a 

For the first 11 months of 1952, injury 
inan-hours for operating contractors a11 

were 2-15 and 11.90 respectively, which eo 
xiid 1.83 for the same period in 1931. T 
ail ,4EC actirities declined from 3.46 at the 
to 2.33 at the end of Xovember 1952, a red 
fatal accicleirts occurred in AEC activities d 
on construction jobs. Twenty-four fat 
The total fatnlities in 1952 represent 

r vehicle accidenb. 
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CONDENSED AEC ANNUAL FIN 
REPORT, FISCAL YEAR 19 

The finaiicial position of the United States Atomic E 
sion at June 30, 1951, aiid June 30, 1952; the result 

for the fiscal years then ended; aid other financial 
the statements on pages 62 through 66. These stat 

accompanying charts and comments constitute a COI 

of the annual financial report of the Commission for 
These statements have been prepared in conformit 

erally accepted accounting principles followed by 
that for securitr reasons certain data hare been co 
ventories of source and fissionable materials and : 

and weapons components have been excluded from t2 
Costs incurred during the current year for the procu 
tion, and conversion of such inventories have been i 
b warn costs in the operating statement. 

AEC finances its operations from funds appropria 
gress. Private contractors and other Federal age. 
most of the operations, working on a reimbursable-( 

-4EC direction and using AEC-owned facilities. 31 
contracts are with organizations that maintain sepa 
records for their AEC work, and these records are E 

of t.he -4EC accounting system. The financial sta 
report are a consolidation of the statements of thest 
their AEC work and those of the several ,4EC offices 

AEC auditors conduct a continuing examination 
transactions and internal controls of these contract 
offices. Y 

The General Accounting Office has continued i audit of AEC 
and contractors' disbursements. It has also contin ed the compre- 
hensive survey of the Commission's operations sta ted in Januaq 
1951. The chief emphasis to date has been on ,4EC contracting and 

The Condensed Comparative Balance Sheet, pag s 62 and 63, sets 

forth the assets, liabilities, and AEC equity at J e 30, 1951 and 
June 30, 1952. Comments on this statement appear n pages 68 to 69. 

The Condensed Comparative Statement of Ope ations, page 64. 

shom costs incurred for the operating programs, ot er expenses and 
other income, and adjustments applicable to pri r years for the 
years ended June 30, 1951 and June 30, 1952. C mmellts on this 

procurement policies and practices. 

statement appear on pages 69 to 73. r 
60 



F~ANCIAL REPORT 

~ - 
summary of United States Gorernment 
Enera Program, page 66, shov~rs the aniounts 
the Kational Defense Research Council 

Tile &art on page 67 illustrates the growth of tke 
f18m during the fiscal Fears 1949 through 1952. 

= - 

pf@, 

61 

Investment in the 
inrested from 

started the project 

atomic energy 
The chart on 

606 5 shows the resources arailxble during the 
p"r d their utilization. 
sfl 

cwrent fiscal year 



62 FIS AL lg52 I" 

Cash and vi-orkine funds : 
v. s. Treasurr ____--___- ~ -_------- ----- 
Contractors__~------------------------- 
Other Jj'ederal Agencies _--__-__------ --- 

,.ccounts receivable less reserves------------ 

Inventories at cost less reserves ____ -_------- 

Prepayments _______-_______--- -----_---- - - 

\ 

Properties, plant and equipment at cost : 
Land and land rights ______________-___ 
Production and research facilities-_- - - __ 
Community facilities ________________-__ 
General facilities ________-___________-- 
Construction in progress ___________---_ 

Less reserve for depreciation and 
obsolescence___---------_----_--_-- 

Collateral funds and other deposits __________ 

Total assets _________________________ 

XOTES : 

and assemblies are excluded from the balance sheet. 

of silver provided by the Treasurer of the 
tions in the T-12 Oak Ridge plant. Its market mlue FT 

30, 1052 and S361,774,000 at June 30, 1951. This silver 1 

form to the Treasurer of the Gnited States 

As part of the domestic uranium progr 
minimum prices through March 31, 19BS, f 
bearing ores and mechanical concentrate 
under certain circumstances to encourag 
sources. ( See Domestic Cranium Progr 
The Commission also has long-term comm 
ores, and development of foreign ore sou 

ores processed in this country. 

Inventories of raw source materials, fission 

The balance sheet does not include the mar 

nable in bullion 
ommercial baa. 

I 

f 

OTE 
In t 
itme 

p $4, 
tllow 
npai 

*I 

U 

LC 



97,538,205 - 
118,475,965 

50,315,338 

80,333,314 

pons parts 

roy ouncm 

:a1 connee- 
00 at June 
in bullion 

trcial  ha^. 

gua ran t eed 
:* ura n i u LU ~ 

re payable 

nanium re- 
:h so. 6.1 

of foreign 

,esidues Of 

: 
Accounts payable ...................... 

annual 1eaT.e of AEC employees_- 
sCorl;iE funds from other Federal 

,*ncies __-- ---I. ---_ - -__--___________ 
Emplngees’ and other funds on deposit--- 
Deferred credits -- -_-_-________________ 

T~~I habillhes ______________________ 
. ... 

Additions : 
Appropriated funds (net) __________ 
Transfers from other Federal agen- 

cies without reimbursement-_-__- 

DeductiOnS : 
set cost of operations and prior years’ 

adjustments (See Comparative 
Statement of Operations) ________ 

Transfers to other Federal agencies 
without reimbursement ___________ 

Collections paid to G. S. Treasury___ 

Equity, end of year ..................... 

Total liabilities and AEC equity _______ 

1952 

$169,897, i 

39, Bi3,311. 
7,242, 604: 

2s7, 717 

216, 701,21:! 

3,53i, 2S4,OO:. 

1, 605, 756,47.3 

3,036,rnE 

5,166,077,OS~ 

63 

1951 

$95,501,835 

3,5ss, 6s 

IS, S34, i12 

4,713,050 
411,028 

123,049,313 

2,151,558,625 

I 2,032,143,000 

i 4,093,772 

1 4,187, 795, 397 

622,051,692 

682, (Ii9, ’$ 
2,673, 511 3,461,505 

5,441,172 4,998,199 

690,193,870 630,511,396 

4,475,833,2:.0 3,557,284,001 

$4,692,584,422 $3,6SO, 333,314 

XOTES-Continued 
had (a) a com- 

mitment for unfunded accrued annual leave of t June 30,1952, 
(If $4,552,167 ; (b) known commitments represented by id obligations as 
follon’s : 
Unpaid obligations against : 

In addition to the liabilities shown on the balance sheet, 

June SO, 1951 
Appropriated funds ___-____________---- $1,393,609,112 

397,635,623 Unfunded contract authority _________-__ 

1,791,244,735 

31,025,463 Less amounts included in liabilities abore- 

4 Net unpaid obligations _____________-_ $1,303,2S3,9 5 $1,760,219,272 
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Other expenses and income: 
Depreciation ____________________------------- 101,746, 
Projects abandoned ________________-_-_____ --- 147,:,26 

Other charges-------------_-----_-----_------ 676, 

102,570, 

Less other income ____________________________ 2,129,415 

100,441,131 

Vi38 93,734,815 

860, “27 
‘782 1,072,422 

26 95,667,971 

1,331,955 

94,336, Olti 

h’et cost of operations ______________________ 682,555,(469 

Costs hare been reduced by proceecls from sales of isotopes 
the fiscal year ended June 30, 1959, and $453,352 for the fiscal year 

Prior years’ adjustments (net) -______-_____----_- 

I 

aggregating $604.901 for 
ended June 30, 1951. 

----+- 
494,638,452 

12’7,413,240 

5 
t 

i 
f 

i 
i 
1 
I 

I 1 

I 
! 

i 

I 
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622,051,692 

$604.901 for 
une 30, ZSl. 

$1,605 Million 
--- ADDroDriated by 

$144 Million- cimbutssments, 

community rove ue, refunds, etc. t 4 

CONSTRUCTION $1,082 

OPERATIONS 601 

38 

10 INCREASE 1N 

OTHER 18 

$1,749 



66 ISCAL TEAR 1 1952 

U. S. GOT'ERmlEXT IKJTESTSIEST IS THE 
PROGRAM FROX JUXE 1940 THROUGH 

Appropriated funds disbursed, net of reinhrsenients : 

Xational Defense Research Council-_ 
Office of Scientific Research and DeT-elop- 

merit___--_-_-__-_---___-------_------- 

War Department (Nanhattan Engineer District) : 

Fiscal year 1933 ______________------ 
Fiscal year 1944 -__--_----_________ 

Fiscal year 19~________--___~_----- 

Fiscal year 1947 (part) ____--__-_---- 

Atomic Energy Commission : 
Fiscal year 1947 (part) _______-____ 
Fiscal year 1948-___---_----------- 
Fiscal year 1939______--_--_--_-_-__- 

Fiscal year 1950_________-----_--- 

Fiscal year 1951___________-_-___-_ 
Fiscal year 1952 ___________________ 

Xet disbursements _________________ 
Unexpended balance of appropriations, June 

Total appropriated funds ______-____ 

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

Federal agencies without reimbursement, 
net of such transfers received from other 
Federal agencies ______-________________ 

Less : 

Total investment through June 30, 1 

Cost of operations and cost of inventories of 

source and fissionable materials and 
weapons components on hand at June 30: 

June 1840 through June 1951_-__-_ 
July 1, 19.51 through June 30, 1052 per 

Sta tement of Operations ________ 

Less : 

AEC equity at June 30, 1952 __________________ $4,475,833, !3') 
w 

Based on published reports. 
From January 1, 1947, to date. Prior data not available. 

a For the fiscal fears 1949 through 1952. Pr 

4 The total inrestment through June 30, 1951 
to agencies that hare been charged specifically w 
atomic energj program. i 

A 

I 

qs 
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4,377,115,792 - 
6,610,892, ss7 
1,370,972,839 

'7,951,865,226 

18,491,690 

7,963,373,586 

3,4S7,490,326 

4,475, 683,211J 

IS appropriated 
ministering the 

EC 

3 41-11-------- 

FISCAL YEARS 

SUMMARY 
ITEMS 

PLANT (JUNE 30 1 
including 

(canst. work in prog.) 

OPE RAT IONS 
Pmgrorn Costs 

MANPOWER 
!Employment -June 30 

Total Contractor 

Operations 

Construction 

Total AE C 

1952 

FI 

49 
- 

$1.89 1 - 

$293 - 

E 

38,213 

19.690 

4.178 - 

- 

CAL YEP 

52 

3.497 
7 

582 - 

2.709 

8.101 

4,600 

6.662 

- 

- 

- 

Millions OPERATI~NS of Dollars fi? 
60C 

40C 

200 

0 

n 

FISC L YEARS t MANPOWER Thousonds of 

Employees 

I50 

IO0 

50 

0 

FISCP,L YEARS 



folloKillg co1iinlpnts coyer significant ~l1:1~1~~~ 

tire balance sheet. 

Cash With Co?ztractos.s 

The balallce in the ]lands of contractors illcrea 

'rbis increas represents primad. the balance of a 
Zidvanced to contractors engaged in recent1:- illitin 

projects. 111 addition, the number of colltI-:lctors 

increased froin 78 in 1951 to S7 in 1933. 

Properties, Plant and Ept~ip?~~~fi at Cost 

The inrestnient in Ixoperties, plant and equip 
net mount of $950,943,252 during the fisd year. 

resulted frm additional construction of $1,082,1 
iiients of $94,570,439 and other adjustments of $6, 
struction costs were more than twice the $459,192, 
previous fiscal year. The major retireiiients we 

Ridge which had been declared obsolete in fis 
adjustments consisted of a provision for extrao 
plant revaluation, and a reclassific a t' ion of costs. 

The net increase in the Reserve for Depre 
resulted from the provision for depreciati 

$101,746,638 and other adjustments of $5,592 
of $94,570,439. 

Cotlaterat Funds and Other Deposits 

Collateral funds and other deposits cons 
yested in United States securities and held 
tection of certain contractors against finan 
a catastrophe. These funds were establis 
energy program when the hazards of ato 
known and normal casualty insurance co 

balance in these funds was further redu 
as it became more apparent that snfe 

protection against personal injury a 

effective. 

,4 ccozcizts Paya*ble 

The balance in this account increas 
the acceleration in both operating and 



ncreased a 
let iiicrea* 

less retix-e- 

The c6111- 

rred in rh@ 
;ies at. Oak 
1951. The 
3solescelice, 

The second supplemental appropriation vas 
Savannah River. 

$12,768,209 

!le year of 
retirements 

for construction at 

’ funds in- 
3r tlie pro- 

le event of 
the atomic 

B were un- 
sed. The 
irrent, par 
7 ,4EC for 
nage we~’e 

result of 

i ties. 

iccrued leave was s1iuvi-n as x linbilit_v at 

+ 30, 1952, because of an to re- 

it from the accounts and 

The increax Of $20:438,599 reflects the iiicreas i? d particip a t‘ ion of 
@dIer Federal agencies in the activities of AEC. 

net increase in AEC equity was $918,59 ,209 in fiscal year 

i932. The principal iiicrease represented approp iated funds, which 
stre listed below, and the principal reduction wa } the cost of opera- 

JEC Equity 

bans during the fiscal year. 

Approval 
date 

Independent Offices Appropriation Act, 1952_- 

Supplemental Appropriation Act, 1952------ 

Bug. 31,1951 
Nov. 1, 1951 

mngpssional appropriations : 

Second Supplemental Appropriation Act, 
1952 __-__ - ___-______---_________________ 200, OOO, 000 Nov. 1, 1951 

~SS funds transferred or rescinded (net) ______ 141,277 

The Comparative Statement of Operations SI 
rarious AEC operating programs for fiscal years 
reporting L, purposes tlie production? research, and 
ties of the Commission have been classified into 6 
and fissionable materials, weapons? reactor derel 

*arch, and biology anci medicine. In addition, 
for operating communities at three of its offices a 

ows the cost of the 
1951 and 1952. For 
development activi- 
:e programs-sourco 
)pment, physical re- 

AEC incurred costs 
id for administering 



dowce and Fissionable Materials ad Weapons 

The operating costs for the source and fiss 
qam cover procurement of materials and cer 
9 
t.lons. The atomic energy program utilizes for 
grams for exploration for ores, and procureme 
concentrates. These ores and concentrates a 

complex mtmufacturing chain into feed mater 
into fissionable materials. The production 
continued to increase in 1952, and further p 
were sought by conducting development w 
manufacturing process. 

The weapons program comprises weapons resea ch and development 
and the manufacturing, testing, storing, CUS~ y, and s~veillan~ 

1952 amounted to 

$427,668,601, approximately 73.5 percent of the total AEC program 
costs and expenses, and constituted an increase I f $14'7,880,926, or 53 

of atomic weapons. 

percent over 1951. 

The operating costs of these two programs 

~ 

Reactor DeveZopment 

The costs of reactor development include 
ment of, reactors, and the operation of 
including the National Reactor 
tinued on dereloping nuclear 
terials, generating power, 
though the specific reactors 
the knowledge thus 
for peaceful 

plants, 

actors and 

previous Hear. The annual operating costs of Ithe main sE-peIits of 

this procram - for the past i! yews \rere as  follow^ : 
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19 ? 1951 i reactor projects ____________________-_---- $45, 2,504 $32,5S3,3SS 

5f@@cl reactor research and de\-elopment _________ 10.0 6,946 6,342,336 
Genera. of reactor testing station, reactors and 

facilities (net) ___________________________ Lf$rauon 
ow' 

====+= 
r,,y~ca~ Research 

The Pr ogram of research in the physical scien 

increase our understanding of physics, chemist 
thematics as they relate to atomic ener 

ID8 
the basic research is performed in the Commi 

Hries, 8 substant;ial portion of it is carried on a 

dtutions. Work toward the application o 
ti* for production uses contributed to the 

am also includes production of radioiso 
Pmg' 

in research, medical therapy, and indust 
lodip program in the physical sciences con 
scale as in 1951. The following table show 
,,tidies that make up the physical research 

I 

1951 

$16,614,038 

9,790,583 

3,078,114 

850,978 
140,795 

961,056 

53,354 

Biology and Medicine 

35, 9,774 31,488,918 

The Commission's biology and medicine program covers research 
in the life sciences. The primary concerns in this act!vity are to evalu- 
otte the extent of radiation and other atomic energy hazards, to pre- 
Lscribe adequate protective measures against radiation in atomic 
energy operations, and to provide related information to other GOT- 

ernment agencies responsible for civilian and militrq defense. Re- 
search is conducted on such problems as the radiatior. and toxic effects 
of materials used and produced, the effects of ionixing radiation on 
]iring organisms, and flash burns and other phencmena of nuclear 
esplosions. Roughly two-thirds of the research is carried out at a 
dozen Commission laboratories, and the remainder is supported at 
approximately 160 universities, colleges, hospitals, ar.d private labora- 
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Cancer research : 
Medical research __________________-_-___-_----- 
Free distribution of isotopes ___-__-_--__-_ ------ 

Medical research-general ____________________------ 
Biological research ____________________-__-_-------_ 10,822, 
Biophysics research ________________________________ 3,725, 
Fellowships ______ ___ ___ - - _ - - - - _____ __ - ___ _ _ _____ - _ 

Commu.nity Operations ~ 

The Commission operates the towns of Oak Ridge, Tern.; Rich- 
land, Wash. ; and Los ,4lamos, N. &lex., and in addition rorides some 

housing at other locations. The gross cost of this pro rain includes 

the cost of prox3ding housing, commercial facilities, lid all of the 
usual municipal and utility functions, off-set for t e most pnn 

by revenues. In 1939, as in previous years, tIie net co of operating 
the AEC communities declined as revenues continued t increase id 
gross costs continued to decrease. ere $2,560241 
as compared Kith $4,037,086 in 1951, and $5,805,381 in 1950. De- 

preciation is not included in these or other operating program costs 

but appears under other expenses and inconie in the co arative state* 

ment, of operations. Comparative data for each of t i e conmiunitis 

Net costs in 1952 



20,632, 199 18,071, 958 2, 560,24 4 4,037*086 
~ - 
~ 

~ 

(404, 799) 
840,687 

307, 817 7, 103, 41 7,298,169 

- - 
grviee: 

Bseal pperations- 6, 936, 764 11, 639, 018 (3, 696, 971) 
Etility services- - - - - - - 3, 227, 200 

filunicipal services---- 7, 411, 233 

3, 859, 955 (632, 755 
= Eospitd services- - - - - 3, 057, 002 2, 265, 168 

f 

f 

20,632, 199 18,071, 958 2, 560, 24 4,037,086 1 
pfogTU?7& Direction and Administration 

teaical supervision of program operations ; the 
3wfiistration of contracts ; and the supporting ad 
ifes totaled $31,794,739 in 1952. The costs of this 
$2 percent over such c.osts for the previous year as 
herease of 45 percent in total program costs and 

costs incurred for the general management, executi 

of this program for the past 2 years were as follows : 
~ 

195.9 1951 

hhries ----- -----_- --_-_-_--__________________ $23,039,245 $18,176,005 
&her __--_---- - _______________________________ 8, 755,494 5,624,833 

31,794, 739 23,800,838 
- 

The total salary cost includes full-time employees, part-time em- 
pIoFees, consultants, overtime, holiday pay, and other miscellaneous 
items of persod service. Other costs consist of travel, ofice supplies, 

rents, and such services as communications, printing, E hipping, cer- 
tain guard services, and utilities. Also included in 1952 is $1,328,027 

for personnel background investigations by the Federal Bureau of 

!Mm Current Expenses and Income 

s 

Investigation. I 

The expenses not distributed to operating program consisted of 
depreciation of plant and equipment, write-off of aband ned projects, 

ad special charges. Depreciation of plant and equipm t is recorded 
m the basis of engineering estimates of the useful servi e life of each 
rpe of facility. Tliese estimates are periodically rev emed and re- 
vised. The income not applicable to programs increase to $2,129,415 
ill 1952 and included interest on collateral funds, proce ds from mis- 
iellaneous sales, and mining royalties. i 



Part Three 

public Safety in Continent2 
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1 Weapons 
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,luc]ear derices or weapons have been expl 
the united States Atomic Energy Corn 
~~~uiid, a 640-square-mile tract of desert la 

Tl#d? 
i 

~;~s Vegas, Nev. These explosions hare be 
purpose of developing new and improved a 

* * a the effects of atomic detonations. 

e part, the energy released in these deton 
n the barren ground of the test area a 

equipment and structures placed the 
However, it is impossible to confine th 

.:on- * 
to the proving ground. Blast wav 

ne as far away as Las Vegas. Radioactive 
&1& 

;~]~~ing a detonation may fall back to ear 

%.;&in the United States. The brilliant flash 
3 detonation is pot en ti all^' a source of hazard 

@r 
;@“llnmD 

Dl 13% 

F~~ these reasons? the public has a direct interest in t e precautions 
.--j]ej ttrar. 

.,ken b~ the United States Atomic Energy Comin 
ismage to the public health and safety from contin 

:lolls. 

.,ttire particles in the cloud following an explosi 
133sd a degree of public concern in some communiti 
-L patural radiation caused by fall-out may be meas 

*:TF instruments used for radiation detection. Imp 
rstruments, or faulty interpretation of their read 
2 inaccurate report that residents of a community 

:& dangerous levels of radioactivity. In addition, 
s=l.izing that they are continuously exposed to radiati 

rces, may become alarmed by reports of any level o 

‘Illis report will explain the precautions taken aga nst hazard to 

The CoIlmlission‘s Dirision of Biology and Medkin is responsible 

:,:fir$-, no matter how small. 

‘k public from blast or fall-out. It mill describe tl Kation-wide 
Wen1 of monitoring fall-out mdioactivity, and it ill assess the 
?->iLle effect of recorded fall-out fevels upon the pub1 c health. 

the coordination and eraluntion of data resulting fr m monitoring 

~~Fall-out?’-the name given to the descent back to ear 

.i 
77 

~ 



the public. ' 
The folloving general statenieilts ma5 b 

of the 20 nuclear detonations held within the continell 

Effects of Weapons Tests 

to date : 

(a) No person has been exposed to a harmful am 
from fall-out. In general, radioactiritx red 
has been many times belov levels vhich 
to human beings, animals, or crops. The 

radioactivity detected as a result of anF of 

corded at a mine a few miles from the boun 
Ground-was within the safety limits reco 
visory comniittee formed to study the radia 
in test detonations. 

( 6) Successive tests have not resulted in the accu 
ous amount of radioactivity in the soil. 

material in the soil by plants has not crea 
radioactivity in food. 

(c) Fall-out radioactiTity is far below the le 
detectable increase in mutations, or irilie 

(d) No person has been injured by blast vi 
cracked plaster and broken viindoTi-s i 
proving ground. 

The United States Atomic Energy Commissi 

test detonations within the boundaries of th 

the most careful evaluation of potential ha 
scientists and others acting in an advisor 
date has borne out their conclusion that 

the Xevztda Proving Ground without ser 
msls, crops, property, or industry. I I 

Establishment of the Nevada Provi r g Ground 

The Kevada Proving Ground has proyed to be of 
Commission's program for developing improved 
Test detonatiolls are an essential part of this 
and t,ests in this country haye several 
seas. Continental tests have been 

weapons. 



*fie. &,t least as iiiiportant as this saving of public fui ds has been 
l’;’C1llort~l~il~g of the period which elapses between dewlclpment of a 

  ill^ incorporation of the test results into -cespons designs. The .!It’ 5 

.&’e 
I. 51. tests have peatly increased the rate of acquisitio:i of knowl- 

seapoll design and weapon effects, and thus hav ! materially 
,.,ige ,&llened the national security. 
+:PI E following section -dl describe in further detail the need for 

. cI devices, the decision to establish the Xerada Proring 
,,€In, 
ermn4 and the advantages resulting from continental tests. 

prd 

I 

Tm NEED FOR SUCLEAR TEST DETOKATIOKS I 
TIle ullited States ,4tomic Energy Commission 

Three series 1.1 
3ries 
Fniin.etolc (spring 1948, spring 1951, and fall 1952) 

qerada Proring Ground ( January-February 1951, 

Lx 1951, and A4pril-R€ay-June 1952). Each of t 
@$jar expenditure of money, manpower, scientific 
~pve&&%S, in accelerating the rate of weapons d 
SgFe saved far more than their cost. They have p 
hpodance in fulfilling the Commission’s respon 
&, manufacturing, and storing a stock of effi 

.,*f~l d- atomic weapons to meet the needs of the military 
It is possible to evaluate many weapons prin 

ifte laboratory or by mathematical computation. H 
nflain circumstances, the only practical method of ev 
of actually detonating a nuclear “gadget,” or de 
or principle involved. Often the device to b 
SduI weapons design. However, the inform 
ret may be utilized in improving the design 

There are other motivations for field test 
derice may be proved-in, or a fundamental 
nology may be explored. Tests may give th 
information regarding the effects of a viea 
tions, or may answer questions of concern to 

Administration or other agencies. Most fi 
ielopmental in nature, but their costs in ma 
ht each test is designed and used to an 
possible. 

of test atomic explosions. 

THE DECISIOS To ESTABLISH A COSTIXEXTAL TE T SITE 4 
The world’s first nuclear explosion-the test detonati 

mogordo, N. Ailex.? in JuI? IM5-occurred within the cont 
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I 

Possible Hazard From Fa71-Out I 

These factors weighed heavily in f the establishment of 
continental test site. On the other si balance, however, 
the question of whether the blast or t 
explosions might injure persons or d 

The Alamogordo test had demons 
from fall-out. Cattle near the test 
sequent graying of hair on their ba t of ractioactive fall- 
out from this det0nation.l Water all-out particles FT~F 

used in the manufacture of strawbo er was used to pack- 
age photographic film, As film is itive to ra2iation: :\ 

quantity of it was fogged by the eo 

A rapid survey of possible lo 
t= wound was made in 1947, but the Corn 
held overseas until it could be e 
tinental detonations would not e 
The 194s test series, the first sin 
Commission, was held at Enire 

the fall-out from tes 

1These cattle have been under obserr 
has been no detectable damage to their 
radiation they received. 



I 

T,,e 
,i ,,sin= 

for a '*backywYd'' test site becluiiie iiicr 
yr late 1949 and 1950. 

step1 3ed up, and it become clear tliat tlie pro 

frequent tests tlian could be conducted fea 
$,ore 

te of derelopnient of nev and iinproT-ed 
ded on whether or not R continental site could 

':Tailable locations were surveyed again, and the 

skrtion of an ,4ir Force bombing and gunnery r 

at is only 3 hours distant by air from the *&b 1 

tyboratory, at LOS Alamos, N. Mex., and the 

derelopment program. In addition, the locat 
GOB of the Nevada site provided safety factors 

aF0at, particularly because the prevailing wi 
stE for many miles across a relatively unpopul 
Careful review of all available research a 

fd-out indicated that, under tlie controls pla 
L+wance of public safety. The decision t 

site was made late in 1950, and the Kev 
h3 used in January 1951. 

The pace of xmpon 

i ,cn 

$he nlost feasible one. This site had several a * 

N. Mex-both key points in 

I 

~~~~~ Proving Ground 

Since the larger test detonations could not hin the United 
of firing areas 
d at Enimetok 

and the fall 

$Utes with the requisite degree of safety, 
ad supporting facilities at the Pacific 
pceeded, and tests were held there in 
uf 1952. 

Three test series in Nevada during 1951 and 1952 demonstrated 
the nuclear 
Alamos and 

&at the continental test site is even more 
wapons program than had been 
hdia Laboratories' backyard permitted 
:ts to be set up quickly and 

Gfcrt involved in the 
K2 and in the two 

Each of the 



Fahe to Civil Defense ~ 

The Sevnda Proving Ground has been of value o civil defense 
officials, both at national and at State and local le els. Through 
cooperation Kith the Federal Ciril Defense Admini tration, it has 

been possible for civil defense personnel from FCD and State and 
local organizntions to participate in weapons tests in such capacities 
as radiological safety monitors or as technical obs rvers. Use of 
the Nevada Proring Ground also provides opportun’ty to study the 
effects of an atomic detonation’ on civil structures nd equipment. 
Public understanding of radiation hazards has been i proved by the 
continental test program. At least one State civil d fense organiza- 
tion lins collected and analyzed fall-out particles as i a practice opera- 

tion in radiological defense. I 
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rr controls to prevent hazard to the public 0prgtin, 
There has been no instance of harniful 

While blast has broken 
Gerv&le radiation effects on cattle (grazing 

firing area). 

ined 0x1 the propagation of blast waves 
ditionS no~T makes it possible for the 

0 radiation from fall-out, and 

ft? 8 

ob@ 

[ ter Bs far away as Las T7egas, it has 

t 3 
Jetona&n times which mill 

I 

,,rrounding communi ties. 
fO 

Effects of Weapons Tests I 
I 3; 4 nuclear detonation releases tremendous energy, 

3 * so- called “nominal” burst to approximately 20,000 
goFever, the impressive energy released in nuclear 
jKarfed by the energies involved in natural forces. 

strong earthquake involves about as much energy a 

lesed by a million nominal atomic bombs. L4bout 
bmbs vould be required to match the kinetic ener% 

hurricane. 
mile nuclear explosions have not changed the meat 

tidal waves or earthquakes, the forces they release a 
pnerful within a limited area surrounding the point 

The area of effective destruction varies with the am 
3 Rlased by the nuclear device. Under the oper 

Lsed in Nevada, thousands of military personnel ha 
holes 7,000 yards distant from detonations without 
Dsticipants and observers, with no protection other 
hsve aitnessed tests from a distance of 10 miles w 

Public 
- than 
ber of 

il it a ry 

‘rricps 

lsands 

ff and 
ktions. 

I e ffec& 

e f ense 

rough 
it has 
e and 
rcities 
ise of 

iy the -in atomic explosion releases energy as heat, li 
bment. radiation. The heat energy, which is released inst 
y the duces very hot gases at a high pressure, and the o 
anizn- of these gases creates a shock wave, Thich is cap 
ipera- 3:ructive effects. 

CHARACTERISTICS OF A NUCLEAR DETOX’ATIO 

- 

- 
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Formation, of the Cloud 

By the end of 10 seconds, the intense luminosity Of the fireball has 
almost died out, the shock ware has traveled 12,000 feet and passed 

the region of maximum damage, and forination Of -;lie cloud llas 

begun. The immediate effects of the explosion have ru? their course, 
leaving only the delayed effects of residual radiation and the pes- 
sibility of more distant air blast effects. The cloc.d, containing 
sucked-up dirt and debris, and radioactive oxides of fission products, 

rises high into the air. 
the firing area, while the cloud itself is carried doT-rnwind. It may 

remain risible as a cloud for an hour or more before dissipating in& 

an invisible mass of air and particles of debris. 

The base of the cloud's stein se-kles back 

I 

Neither heat nor the nuclear radiation released at 

Beyond about 7,000 feet, the nuclear 

moment of 

the detonation is hazardous outside of the limits 

mound. 
harmless. 

ously and mill ignite combustible 
area, but is noticeable only as a 

The heat resulting from a 
b 

miles. 

'A more detailed and technical description of R detonation and its physical eff@tr 
he direction of t* 

. S. Department 
is contained in "The Effects of Atomic Weapons," prepared 
1~0s Alamos Scientific Laboratory for and in cooperation 
Defense and the 0. S. Atomic Energy Commission (see Appendix 8). 
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S5 

ot~ler three effects of an atomic esplosioii--ligllt, bla t, ~aves, 
ctii-it? jii tlie cloud--c:i~i present :I snfet.- hazard 

The *e effects I PONS TESTS 

tile proving gi*otiiid iiiiclcr ctlrtain coiictii ioii?. 

LIGHT EFFECTS 

sed at a distance of about 6 miles7 the brilliant flash o 
DoIllinal det.onation is 100 times brigliter than the s 

e been brightly visible in broa 
80 miles avay, and one was reportedly see 

The ilazard from flash is confined to the test site and 
miles from the target area 
liiid or confuse motorists o 

roliimity would result in a blind spot which mig 

"i"se danger decreases with distance from the detonati 
ing predawn shots, when observers' eyes are a 

l+grious precautions are taken to protect site p 
rvers and workers at the te 
nation or wear special hi 

*&er~ers off the site are m-arned not to look t 
hen tests are anticipa 

inst the use of binocular 
+site region. Konofficial air traffic over the si 
mnings against flight in the region are issu 

i~ Civil Aeronautics Authority. Roadblocks 
c occasion to prerent hazard to motorists, bu 

the general warning of an imminent operat 

ion, exposure of the unprotected 

ent cif ze site region. 

wviri~ 

*tuall). 
n seri- 

AIR BLAST EFFECTS I 

The air shock waVe produced by an aerial nuclear 
rminal yield is the most important agent in 

kt of the blast damage from an explosion of 
~Lus of 12,000 feet during the first 10 

d! a0 seconds, at a distance of about 
zdiate energy has been dissipatred 
* Plaster and windows, results. 

tarpl 

of lit 

1 eEpr?s 30 
1 of ftt+ 

r1lPnt 1.: 

I! 

" 

c 
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ObserTer maj- feel n jolt 01’ a Strollg Push fr 

accolnpanied b? one or ~IOR sharp slap: 
Oukide the definable area of immediate effect? air b 

erratically because of meteorological col1ditiol7-s* B1 

have bounced over obserrers only 10 miles from POu 

little noise or shock, haye broken vindom and cracke 
away in Las regas. The blast waves from me det 

istered on equipment and distinctly heard more th 

in Albuquerque, N. &lex 

Efect of Weather 

The intensity of blast xaves at ally locality 
yarious weather phenomena than upon the e 
detonation. At the instant of detonation, blast 
directions. Those which strike the ground a 
air. In traveling through air, sound waves 

weather factors-temperature and wind. Un 
conditions for a test, there would be no wind 
would decrease with height above earth. si 
mor0 slowly in cool air than in warm air, un 
blast waves would bend upward. 

Above desert land, however, the air some 
altitude of 1,000 to 2,000 feet than it is at the 
a “temperature inversion.” The warmer lay 

waves back down to earth, from which th 
time they strike the earth they create a zon 
with each reflection. The heavy focus of 
inner limit of each noise zone is knoxn as a 

Wind accounts for the fact that shock wa 

an atomic explosion may be stronger than 
rection. Wind can aid or deter the atmosp 
in the formation of blast foci. 

The Troposphere 1 
The troposphere is the name which 

bottom G miles of the earth‘s atniosphere. 
version in this layer that bent back 
explosions of February 2 and 6, and 
the time of the KoT-ember 1 

Las Vegas. The blast rays 

apply to tltr 

in- 
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i(?sT - 
ward? orerpassing Golaeld? 80 miles aviay. 

lv ix$ *P 
,-I! . direction, tovard Indian Springs, u Boulder Ci 
,,F"s1te 

-- - @I1 the southeast, two f oca1 points occurred, one 
i tr at 40 miles. After one reflection of the focus 

reflections of the focus at 6.6 miles, the blast TI- 
.,(] 11 

.I ~ yegas in sufficient strength to break 11 plate glass s 
L:s dishes off the shelves of a resort hotel storeho 

~ g;a I 

7-,,a3 

{ One 

41 

 zona, California, and New Mexico. 

Ionosphere 

Still another high atmospheric layer called the ionosph re extends 
!der upward from an altitude of 50 miles. Focal poi ts created 
it the ionosphere may be much further apart than those reated by 

abere shocks, although blast waves have been recorded at t. George, 

iTer atmospheric layers. No damage has been reported om iono- 

r&ll. i 
The Commission anticipated that Nevada tests might 

:.azt damage outside the exclusion area. By contract TV 

Adjustment Bureau, it provided for the prompt local 
.::vestigation of claims. The Bureau's investigation i 
i+~ those of engineers, architects, and other experts 
.::!te communit_v from which the claim originates. T 
;extensive enough to determine whether or not the 
Tdted from the test, and in a considerable numbe 

an that damage was solel_r or materially due to 
--nrction, The Tort Claims Act enables the Corn 

.. 
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prompt settlenzents of justifiable claims ~hich do not ex 
~ 

~ 
~ 

~ 

f .i I' 1 , 
So claims for blast damage have exceeded that fignre.4 

~ 

Blast Wave Predictions i 

A fair degree of accuracy was attained in predi 
of blast Fares, with the accuracy depending pri 
the forecast of weather conditions was amur 
meteorological conditions between the time of the 
and the nuclear detonation were found to affect th 

The prograin was continued through the sprin 
the timing of several detonations was change 
ological predictions. Officials of the test org 
the blast predictions hare provided good indic 
and shock patterns and have helped to avoid damage 
Nom-erer, the in:inv 1-at'inbles still cannot be 

.;trips o 

'Radioa tive a 
nrnble ene gy sta 
lift? is the period 

rlitegrate. For e 
Iim, one- alf of 
he. is said to 
shorter ha f-lives 

*lWi occ r in fa1 

Fib: ion Prt I Cesiur Stront 

1 Ruthe 
1 Ceriuc 

I Stront 
I Bariux 
' Iodine 
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Edictions have prorided a basis for pre-test 
specific conmunit ies to take such 

,4110~1gr1 the KOT. 1: 1951, detonation shattered 11 

in downtown Lss Vegas, the shock wave pressui ,,indo 
bas Vegas were veq lox? only 0.04 pound per square 

in 
uivalent to the pressure of a 40-mile-an-hour wind, I 

>e4 
ttlan Las Vegas \\-indows frequently withstand. ! 

(fin be explained b_v the fact that in air blast a direct 
xhicti wo~ld push inward on windom, is followel 

f3yc tion wave? which has the opposite effect. Store wind( 
kd by steel beams on the inside but are held in place 

@ 
;trips 0 f bronze'on the outside. All of the windows br 

vas on November 1, were pushed outward by air pressu TeC 
I,u&lings nhn the rarefaction wave struck. The damage 
ken prevented if doors or windows had been opened to alj 
qualization. 

;e* 

RADIATION EFFECTS 

It has been noted that part of the nuclear radiation 1 
a Rtomic explosion is released at the moment of the det 
(he remainder is set free in the course of time. 

The instantaneous radiation is released in the form 
and gama rays, emitted by each reacting atomic nucleus a 
Theresidual radiation is emitted by the fission prod1 
%on products, radioactive forms of a variety of ele 
dation at a rate which is inversely related to their ha1 

'Radioactive atoms release particles or rays from their nuclei in order I 

fxMe energy state. 
26 the period of time it takes for half of a given number of radioactit 
awate. For example, a quantity of iodine 131 will lose one-half its rat 

&.s, one-half of the remaining actiritr in the next 6 days. and so on. Io 
%et is said to hare a half-life of S days. Other radioactixe elements 
65mr half-lives. Following are radiological half-lires of some of the f 
*hh occur in fall-out. 

Each emission is spoken of as a disintegration. BJ- 

Fission Product : 
Cesium, 13T-_-____________-_____________________--_---_ 

plate glass 

measured 

onsi der ab1 y 
'he damage 
ompression 
by a rare- 

IF-s are pro- 
nly by thin 
lken in Las 
e inside the 
might haye 
m pressure 

P inch. This 

roduced bs 
nation and 

If neutrons 
; it fissions. 
5ts. These 
ients, emit 
-1i~es.~ 

I reach a more 
efinition, half- 
atoms to dis- 

ioactirity in S 
ine 131, there- 
lave longer or 
ision products 

HaZf-lite 
;T years. 
!5 years. 
1 year. 
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A dov-ntown Las Vegas windo=, showing how the gla 

rarefaction wave, rather than pushed in by the con 

from the Soyernher 1, 1951, nuclear test at the Kevadz 

The fission products and other components 
are mporized by heat and become part of the " 
detonation. As it rises, the fireball draws u] 
dust froni the ground. Some of this dust niay 
active bv the neutrons released bF the detona 
inert. The rndioactil-e fission products condens 
part of the cloud originating f roni the fireball. 

,s was sucked out bF the 

pression wave resulting 

Proving Ground. 

)f the nuclear device 
ireball" f olloving the 

Yarying amounts of 

lave been made radio- 
ion, but most of it 15 

5 as they cool: forming 
The large amount of 



Out by tbr 

e resulting 

und. 

the radioactive particles begin to desceiicl to ear 
,arried traiisversely by wind. The larger particles i 

@ 

st Fall-out-the descent of the particles back to 
sur in the immediate vicinity of the detonation or as f 
housald miles away, although it, is heaviest near the sit1 

iI1 shicli the particles descend through nrious layers I 

-bere. each cllaracterized by individual turbdent prop 

apll understood. However, it is likely that tlie turbul 
,i; the atinospllere is a more important factor than 4 
ggliiig in the descent of relatively sriinll particles. 

Rainfall hastens the descent of particles of all sizes, (li 

t-' 
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ninny of tlie 
ur, the racii- 

tion leT-el 5 

vel ctrops to 

Llm~ years.6 
.e of a wide 
t 10 niicroiis 

ucts; larger 
indensed on 

3 more tliari 

ti, they also 
md to settle 
earth-ma y 
ir as several 
I Theman- 
f the atnios- 
rties? is not 
nt behavior 
ra*J-i ta tioiial 

id also may 
suse the particles to penetrate the surface of the 

;are settled. This penetration inay be caused 
:Pansport of particles into the ground or by 

dr characteristic of an atomic 
sat distance from the site. 

Fe have seen that the residual 
bough the particles are oiily slightly soluble. 



What Is Radiation? I 
Light, heat, and radio waves are fadiar kind 

though nuclear radiatiolls are less f andiar to most, 
subjected to them constantly without our being a 

are invisible and undetectable by the unaided se 

effects can be measured, just as a thermometer 

heat, and various instruments have been deve 
Nuclear radiations are of two general typ 

matter-neutrons and alpha and beta particl 
netic waves of the same general type as ligli 
but of very short wave length-the gamma rays? 
ilar to gamma rays, but they come from the 
the nuclei.) 

Although man always has lived in a sea 
knew nothing about it until less than 60 year 
scientist, Becquerel, discovered natural nu 
noted that film placed near chunks of an 
darkening after development, although it 
light. Radium, another naturally radioa 

covered by Pierre and Marie Curie in 1893. 
In only a few years subsequent to Becque 

many countries learned a great deal abou 
identified the positively charged alpha 
charged beta particles, and the uncharged gamma 
covered that the ability of these kinds of radiation 
varies greatly. They began to apply nucle 
and treatment of disease. 

Shortly after the turn of the century, a 

tion was discovered-the cosmic rays. 
their origin outside the earth's atiiios 

still is unknown. 

Keutrons are uncharged penetrating particles. 
Alpha p penetrate up to several feet of tissue. 

charged nuclei of helium atoms. They are una 
can Cause damage if an alpha-emitting substan 
particles are small, negatively charged particlefi. 
penetrate a maximum of about a third of an inc 

electromagnetic waves which are highly penetrating. 



scientists iii 

&on. Tlwy 
; negatively 
nd they di-- 
trate nmtfr-r 

he diap*.- 

“Origfnally the curie was defined as the number of disintegrations 
: 1 €ram of radium. 

2s. the curie, rather than some unit of mass, is used to define the 
&trrfal. Curies of different radioactire materials mar vary greatly 
“-ace 1 Curie of radium weighs nearly 1 gram, a curie of uranium 

Howeyer, the accepted definition today is 
*P --GtY of radioactive material in n-hich 37 billion disintegrations 

and a curie of iodine 131 weighs only O.OOOOOi8 gram. 
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occurring every second 
that a curie is that 

per second occur. 
qcantity of radioactive 

in weight. For in- 
:!38 weighs 2,900,000 

jlatio?i Jfeu-~ren~ ent 

I,l order to Stud_T’ nuclear radiation, scientists had to derelop instru- 

tts capable of measrrrinc I the effects of radiation. Of course, units 

$f m 
slIclear radiation can he measured because it causes ionization in 

In 
,ab? ‘ 

words, the radiation causes atoms aiict nlolecules, which carry 110 
,ither 
?It ,CtriCal charge in their normal state, to separate int3 charged parts, 
,811ed ions. In large measurp, it is through this process of ionization 
!pat* nuclear radiation can cause clamage to our bodies. 

L qpcia] instruments, such as the geiger counter and the ionization 
ili,lnber, amplify the TTery small electrical currents caused by ioniza- 
e;nn and indicate them upon a meter. Instruments used for the detec- 

fl1V 

e2suremellt also liad to be established. 

+tqnces through which it passes or in which it IS absorbed. 

uW.- 

don of radioactire fall-out are described in a lat 
The units for measuring the ionizing effec 

&e roentgen (r) , named in honor of the discowr 
@dB cren equivalent physical (rep) ; and the ro 
3arnn1al (rem) .g &4 milliroentgen is one-thousand 

inother unit by n-hicli rnclioactivity is measured 

fair the discorerers of radium.’@ The curie is a mea 
-.I -4 disintegrations occurring in the radioactive sub 

‘‘-2n . t. of the ionization it produces in other sub 
rGsible to translate curie units into roentgen, rep, 

&energy I and nature of the particles emitted by 
game are knovn, as Tell as other factors such as i 
&tance irradiated. 

rOpo** 

--c--- 

--E is a measure of the damage caused in tissue by 1 rep 

+cts of different types of radiation are as follows : 
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Since radioactive materials are widely distribute in the earth, air 
and Kater, it is not surprising tliat. they occur iistu -ally in the tissw- 

of hulnan being>. :tiiinials sild plaiitx. Rxctioactir isotopes of SUC!~ 

essential elelmiits as carboii aid potassium a1.e inco yorated into body 

tissue dong with the more coninion stable forms. Water from llki?l!!' 

natural sources coiitaiiir traces of r:i(liiilli, which I muiiiulates 111  ti!^ 

Ii'ndiomtivity in Plmt uizd ,4niina7 Tissue 

.1 

L1 Isotopes are forms of an element having the same atomic n ber but difterent atoar 
KPiCht. Isotopes may be radioactire or stable. Radioactive 

Often are radioisotopes. I 



n time of 

, latitude. 
ed States, 
11 surface 

five times 
,he rate is 

$detoI1 Once it is taken into the body. The radioactirity 

I' ,,ure~I in the laboratory. 
resent in tissue is minute and not Iiarmful to health? 

Jn@ 

:act me&- 
hat either 

particle 
mpanying 
:e. Back- 
of rain or 

iiornially 
hiit it ma)- be 

in ''back- 
latter two. 

ve have seen, normal background radiation ranges 

0.S r per year. 
X-rays, radium, and radioisotopes produced in 

& are used in the treatment of certain kinds of skin 
weer and allied diseases. In these instances, the 
ndiation is used to destroy diseased tissues. 
ue much greater than are used for diagnostic purposes. 
cancer may be exposed to 4,000 r of X-rays of relative1.y 
eFithlittle effect on the patient except for damage to the 
$me scarring of adjacent tissue. ,4 single exposure of 
iat amount of penetrating X-rays, given simultaneously 
Qf the body, would be likely to result in death to one-ha:.f 
9 exposed. 

The exposires 

gens (0.0% 

from 0.08 to 

nuclear reactors 
diseases, tumors, 

ionizing effect of 
normally 

A small skin 
low energy 

czncer cells and 
cinly one-tenth 

to all parts 
the persons 
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Since the discovery of X-rx)-s and radiuiii, the p 
radiatiOll has beell used iilcreasiiigly in medicine 

thousands of persons have been exposed to 
be diagnosis of diseases such as tuberculosis, 

iP 
mt of body injuries, such as broken bones, or 

est 
sects within the body. oh 
The amount of radiation to which the patient is 

bousands of times the level of background radiati 
sell beloiv the leTel considered harmful. Th 

a- Eua]ly to one part of the body, rather than to the 
larger exposures can safely be given to body par 

fl: 

0 

it 

the Thole body. T_vpical exposures during 

Routine chest X-ray __________________________ 

Routine gastro-intestinal X-ray _______________ 
S-ray of extremities _____________-____________ 
Fluoroscopic examination _____________________ 

. . ..,~,.. . - 
.. /* /. , .I8 j"', .-' .. :. . &_. .... .>.. 
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which are especially sensitive to 
manufacture of photographic 
ments. Fall-out also may 
ration for uranium ores or 

One of the principal 
maintained across the 
industries and 

of radioactivity. 

Pre-test Precautions 

The decision to detonate a nuclear device at Nevaaa ProTiw 
to assure & 

The most 

Ground sets into motion a series of activities 
safety of persons on the site and throughout 

important of these is the forecasting of 
sclieduled time of the detonation. 

Pre-test warnings are issued to 
uals who may be in the vicinity 
Authority is notified so that air 
away from the projected path 

If 
able, the test is postponed. 

cautions are described in further detail below. 

WEATHER DETERNIXATIOX 

It has been noted that weather conditions t the directrion and 
jor factor affectin:: intensity of blast waves. Weather also is 

the direction and intensity of fall-out. 
tion, cloud cover, temperature, 
rections and velocities must be 
is held. 



E~TAL 'FTEAPONS TESTS 

1~ Proring 
assure the 
The most 

ms at the 
3 unfaror- 

>o indirid- 
eronautics 
be warned 
I'liese 1j1-t~- 

ection mid 
r affecting 
precipita- 

1 wind di- 
fore a 

tceur~c~- in forecasting the direction mid velocit~~ 
*-211id~ difficult at ground surface in tlie monntain-su 
' the dtt onat ions occur, since n-iiictc ma:- circle tl ,, jlt'l'~ 

rnOI1le~i~ 5. Follo~~inir c one detonation last spring: 
d columii was sheared by Kind into three clouds- 

fCK 

;lo11 
medium-level, and one high-level-each of -chic 

,ae The 

ifl cast had predicted this, and had anticipated th: 
fore 
,ot~ld occur downwind in one direction. 

The usual n-eather report contains only a fri < c t' 1011 of 
qqv to make such predictions. In order to obtain more 
,j;lt*2: the United States ,4ir Force Air Weather Serrice 
:1 f ,ermanent weather unit, at the proving ground. Tl- 
fa reports on hemispheric and localized weather c 

the hundreds Of stations of the Air Ti7eather Service 
;tates TVeather Bureau. Additional information on 
;ite area is provided by a network of stations ringing 

z 

nl the proi7ing ground in a different direction. 
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f wind i- c I xr- 

bounded valleJ- 
! compass in a 
tie radioactive 
one los-level? 
moved aKay 

Ire-detonation 
pre.cipitation 

he data neces- 
tom prehensive 
ias established 
j unit receives 
iditions from 
id the United 
-eather in the 
le test site. 

pra-Deto.nation Fmecasts 

Forecasts for the test hour and date are made '72 
tjie scheduled time. If the outlook 84 hours 

fiirorable, tlie operational sequence is begun. On 
test, all factors pertaining to the operation and 
RVieaed and evaluated by the test manager, the 
their scientific advisors, including an advisory pa 
prts in the fields of biology and medicine, public 
and blast. At this meeting, detailed consideratio 
&&ng radioactive fall-out. These include the 

The tpe of detonation. A high air burst, fo 
~ould not result in significant amounts of f 

jh) The probable maximum height of the cloud, 

T-elocitj- at that altitude. If the cloud rno 
actiritr rill hare diininished greatly bef or 
lated areas. On the other hand, fast win 
cloud and disperse the radioactivity throug 
quickly. 

IC) The possibility of downwind rain or snow. If is a prob- 
ability of precipitation anywhere down-xind 
ties vithin 200 miles of tlie site, the 

id) The pattern and nature of fall-out 
If there is any likelihood of 

be postponed. 

community, the test mould be postponed. 
..., ... . 

I.., . - .. 





icli may be ;ffected. 
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11 Lc->- 
4dl.erse developments, holyever, can cause a postpo 

until 10 niinutes before the detonation. Era1 
field at various hours through the day or nigh 

&e UP 

@q be 
, rtainty regarding weather forecasts. 

irwp 

PRETEST WARXIKGS 

\Taious pre-test warnings are issued. Advance no 

sries is made, ad before each detonation it is ailno 

Fmonnel send many helium-filled Raob (radar-observer ) 

innosphere to check on temperatures, dew points, 
Beradar tracking instrument, located on top of 



The Radiation Monitoring Sysbem 

Fall-out radioactivity following test detonatio 
monitoring system which extends across the Ea 
purpose is that of protecting test personnel and 
mining the radioactivity deposited in various 1 
The monitoring system also provides inf ormatio 
tion of fall-out to weather conditions, the typ 
erties of the radioactive cloud. In addition, 
used for the guidance of industries which are 

creases above normal background radiation. 
vides meteorologists with a new method of s 
of large masses of air at varying altitudes. 

The Radiological Safety Group of the test 
fall-out mithin a 200-niile radius of the test site. 
operate additional monitoring teams when 
ticipate as fox-hole observers or in tactical e 
man helicopters and other aircraft used fo 
the radioactire cloud over the site and out t 

On the ground, tlie responsibility for m 
the 200-mile zone rests with the National 
erated by the Xew York operations office of 



 TAL WEAPOSS TESTS 
hgrlN-E 

TYPICAL CAA AIR SPACE CLOSURE 
os used a? Nevada Proving Grounds -~ __ +- -.- 

I 

-7- 

~ 

aission. This sjstein includes two types of monitorin; 

Tao-man mobile monitoring teams operate at varyi 
trithin the 300-500-mile zone, and a total of 121 fixed mc 
tioils, located at Uiiited States Weather Bureau Station! 
various locations across the S a t' ion. 

ISETREMESTS USED IN MONITORING 

rarious instruments are used by monitors to take sam] 
-4irborne dus Edve dustr and to measure its activity. 
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operations. 
g locations 

.itoring sta- 

monitor at 

.es of radio- 
is collected 
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on filters through Thief1 air is drnrn as 

vacuuni cleaner. 
gunlmed paper. Special instruments 
particles in relation to their veiglit, 1) 

the particle size distribution. 
The distribution of particle sizes in f: 

the relationship between radioactivity 

Large particles fall relatively rapidly, and 
to remain suspended in nir. Therefo 
borne and settled radioactivity is usefu 

area. 
Different types of instruments may 

of dust samples or the general level of 
Ionization chamber types of instrum 
trical currents caused by the ionizing action 

them so that they inay be read on a micro 
counter is a special type of ionization c 

particles or gamma rays. 

Interreting Imtmzrnent Readings 

Settled dust is collecte 

Care must be exercised to interpr 
rwtly. In using a geiger counter, 

and beta radiation, both cz gamma-beta rea 
reading should be taken to determi 

to the total radiation level. (Sin 
nonpenetrating, they may be shiel 
is taken. ) 

Beta particles are of little impo 
external radiation because of the 
Since the beta radiation level as 
may be several times greater than the g 
criminate between the two can 

alarmingly high to an uiitraine 
obtained from reading only the in an area. For ex- 

ample, fall-out from a large area 
n-bich will slio~v a much higher 

terrain. 
In interpreting the effects o 

remembered that the radioactiy 
immediately after the fall-out 1 

mine total esposiirc for the fo 
:iccurate reading, the norind 

level, failure to dis- 



le actiritv 
a localitv. 
;mall elec- 

d arnplifx 
A geigrr 

individua! 

dings cor- 

th gamma 
.mma-only 
ta actiTity 

relatirely 
ly reading 

,sure from 
=ate tissue. 
Istruments 

ire to dis- 
h appear? 

. For ex- 
e of \Tatel*. 

rrouiicliiiz 

Ilt may bt* 

o must tw 

ling t:il;elt 

y to deter- 

'o take a11 

should t 

MOXITOEIXG '\\-ITHIS TIIL ~OU-AIILE 

lturing the spring 1952 test series. the 
anization consisted of 180 

= ~ ~ - 
cOn~rnissio~1. its contractors: 

s 

4 

One of the air-sampling stations established at 15 inhabit d locations within 
[he -!?-mile zone during test operations at the Kerada 
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result of fall-out. The most impor ken XS a 
:d Id reduce radiation exposure 
\U!’ remain inside their homes or business 

t’?j diation approached 3 level which might; 11 
If l.a teams ~ould ad\-ise authorities in the 
;t,Pinb . in evacuation of residents. Such rneas 
~;:] 5 tr 

Prior to one test in the spring 1952 

Groom mine, 20 miles from the firing are 
,I€ t 
r,o leave. They spent one night away from 
itortlT after the detonation. 

&-- 

hfOBILE h~OXITORIXG IS THE 300-5 

ifobi]e teams of the xational 31onitorin 
* ooo-~OO-mile zone, During the spring 

the @ 

,jtution of the mobile monitoring force 
,? ~EC specialists, who directed operatio 
im~ Chemical Corps under conmiand o 

2 Air Force c-47 aircraft and crews. 
gllarters of the mobile force was Hill Air 
& the field headquarters m-as shifted t 
querque, X. kk., for one test and to Sa 
:norder to be nearer the projected path of the cloud. 

1Then the weather forecasts are made 
,tuarters issues instructions for deploy 

&r~s. They are flown to their 
6tablish communication with the fie 
[,i.i. Airlrnys Coinminication Syst 

monitoring equipment and begin to t a k e meas 
.ibjective of establishing the level o 
&e cloud arrives. 

Each team takes samples of settled 
Gmplers separate the airborne dust 
In addition, the general radiation ler 
hon level of certain of the dust sa 

nith three different types of port 
~lli~h differentiates between the be 

sampling continues for 36 hour 

the radiation level has dropped 
ml. The teams record weather a 

mphg period. 

Instrument readings are transin 

Tadem, from which they are rela 
!*Per and gummed paper sample 
rions office for counting. 

s 

c* 



The fixed monitoring qstenl -xhic'fi coyers the entire 
200 miles from the test site to each cuast, operates cor 

ing the test periods. Fixed inoiiitori11g stations ninke 
iiieasurenlents; all samples are sent to Sen- Tork for ( 

Tvo methods of sampling are used. Enell of the 1.3: 

Weather Bureau stations in the fixed nionit oriiig 111 

gummed paper samples of settled dust dnilr. ,4bo1 
stations also collect high-volume filter paper samples o 
using the same kind of sampling eqnipnlent as the niobi 
station records the weather obserred during the sainp! 
transmits this information with the samples daily to 

Locations of the 121 fixed monitoring stations are shown 
The symbols indicate whether the stations use air filters, 
both to collect fall-out samples. The arcs are 500 miles apar 

COUNTING OF SAMPLES 

When the samples are receiyed in Sew 'Slork, the 1 

tion is recorded on a special punch card, and it nun 
sample. The sample is dry aslied in an electric fur 
is placed in a plastic planchet marked with the sam] 

These planchets are sealed between two vinyl 1 
assembled into rolls of 100 stlnlples each. The roll 
on especially designed automatic bet a counting inst 

L " - 

. - -/ 

1, I I ". rt actiYit3- of each sample is counted for 90 minutes or f 

I 

* 

BLIC  SAFE^ 

Jnited States 
muously dur- 
o on-the-spot 
unting. 
C'nitecl State> 
work collects 
one-half the 

ltirborne dust, 
teams. Each 

ig period and 
em York. 

n the above milp. 

ummed paper or 

:ather inf ornia- 

)er given to the 
Ice, and the ash 

e number. 
astic tapes aid 
are then placed 
uments, and the 
o counts, diicfl- 
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above map. 

3 pnpw or 

con2es first. The sample iiiimber and count are printed auto- 

BticsllS on a paper strip, mid the couiit later is traxferred to the 

rJ .&ti1 1 punch card for centralization of data and ease of studs. 
itri, on tile basis of the pre~iously determined rate for fission product 

&Tities illensured at the the of counting a::e extrapolated 
&ra5 

the laidpoint of tlie sampling day mrl rriarked on the punch card 
Io ;:disintegratio11s per miiiizte per square foot per 21 l-iours" (d/min/ 
8s 
ft' 94 - br) in the case of gummed paper saniples, or as "disintegrations 

inute per cubic meter of air*? (d /Iiiin,/ni 3, in the case of filtered 
r"' 

~amples. 

COOPERATIOX- WITH OTHER GROUPS 

carrying out tlie National Monitoring System, e AEC has re- 
Federal and 

private in- 
@ired cooperation and assistance from many 
i;tate C;overiment from industrial 
ititutions and citizens. The 
,;tations is done by personnel 
Feather Bureau scientists are 
in a11 attempt to correlate it 
" ;;rates Chemical Corps has 

!ng * teams, and the United 
ti& for the teams. 

State and Federal public health departments 11, 
~ational Monitoring System in the collection of Sam 
and have interpreted data in response to inquiries fl 
public, as have universities and private laboratories. 

Close liaison has been maintained with the Nation: 
Photographic Manufacturers to assure that that indu 

of test programs. This procedure has assisted the I 
dustry in planning and monitoring operations involvii 

products. Similarly, laboratories and other industr 
inconvenienced by slight increases in background rad 
kept informed of the levels found, and have been give 
notice of test programs as national security would all( 

,:::j(,i<)..;:i'-) ,- ,? 234439-53-s 
.. & .... A'$ 

e assisted the 1 es on occasion, 
r the press and 

1 Association of 
;try is informed 
hotographic in- 
g radiosensitive 
es that may be 
ation have been 
1 as much prior 
w. 



The National Motzit[ 
System 

The follo~i-ing photographs illustrate the iiietliod! 
tioiial Monitoring System to measure radioactivity 
the Nation by fall-out. The pictures shov hoi~ s 
dust are collected on gumnled paper, and how Ta 

used to collect samples of air-borne dust on filter p 
trated are the steps taken to measure and record th 
each sample. 

. 
rzlzg 

The ''Christmas Tree'' is used by the mobile teams to sample dust which is 

suspended in the air. Samples are taken for periods of f10 minutes to 2 horn 
during the 48 hours after a test. At either end of the crossbar is a lox rolume 

particle size sampler through which air is pulled at the r:.te of one-half a cubic 

foot per minute. ,4e they are drawn through the sampler the dust particles 
are separated according to size and collected in differen,; bottles. At top and 
center are high-Tolume samplers which draw a cubic meter of air per minute and 

sample the total concentration of dust. 

103 



~ 

109 

-3 >u\.y--- 

a minute is maintained, is used at some of the fixed 

,,f the cap and the suspended particles are deposited on the filter 

bust is collected on a 1-foot square sheet of gummed paper pl ced on a 3-foot 
kkh stand in one of the two sampling methods used at fixed Stations. - 
-&E sheets are changed eTery 24 hours. 

*,I___ 

f 
3 



110 PUBLIC SAFETY 

I 

The technician :it left folds samples and places the 
in crucibles for 3SLG 

and places them in tbc 
in the furnace. -kt rizlit. a technician grinds the 

numbered planchets for measuring. I 
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The crucibles containing the folded samples are placed in 

.-,,mace for ashing. 
&. -- I 

The numbered planchets are sealed between two rolls of pol 

&inch intervals. 
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Rolls of 100 samples each 
are loaded on an automatic 
counting apparatus. Each 
sample is counted for 20 
minutes or 640 counts, 
Thicherer comes first. The 
sample's position on the 
tape, the count and the 
counting time are stamped 
out on the paper roll by 
the printing recorder. The 
equipment used in the proc- 
essing of samples makes 
possible the counting of 400 
to 600 samples per day. 

I 

Data from the counting room are transferred to the d ta cards. T'ario- 
methods for punchfng nnd sorting the cards make the dev 

lopment of S@c 
subject data possible. 



1 

Tile body may safely receive a small dose of radiation because 1 

are repaired virtually as rapidly as they are produced. A lai 
afllber of sniall doses may be given over a period of time, as the bo 
. %ble to repair itself between doses. Over a period of many Sea 
15 

llulnan being may safely receive a total amount of radiation wh 
a 
6ollld cause a fatal illness if administered to his whole body wit1 

,eriod of a few minutes. 
body's ability to repair radiation damage has been taken ii 

aunt in the establishment of maximum permissible radiation do 
mo .scientific bodies-the National Committee on Radiation p 

te-ejon and the International Commission on Radiological Protecti 
Tile maximum permissible levels recommended by these groups 

c lude safety factors; that is, they are considerably lower than 1 

#&ation level which causes any observable bodily change. 
fn the following section, radiation exposures resulting from fc 

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

for both external and internal radiation. It will be Seen that of all 
of thousands of measurements taken, none has shown a danger( 

concentration of radioactive materials outside the proving ground 

&Ct" 

b? t 

MAXIMUM PERMISSIBLE LEVELS FOR EXTERNAL RADIATION 

Roentgenologists have been exposing themselves to X-rays for 1 

pa& half-century, not always realizing their danger. Through IC 
gudy of the effects of such exposures, it has been determined tha 
dose of 0.3 roentgen per week may be delivered to the whole body j 
an indefinite period without hazard. 

The maximum permissible meekly rate of exposure is designed 
sure safety for persons regularly exposed to penetrating radiati 
oyer periods of many years. It does not mean that 0.3 roentgen 
the largest exposure which may be incurred in 1 meek without hazai 
'fhe lowest dose which will produce detectable effects on the blo 

Ehen given in a few minutes or hours is about 25 roentgens. But ev 
this dose, so far as is known, will not cause any damage which t 
bodlf cannot repair. An individual could not safely receive suck 
dose daily, and probably not even monthly, but occasional exposui 
Fell above 0.3 roentgen mill have no detectable bodily effect. 

An ad hoc committee composed of authorities in the fields of met 
cine and roentgenology lias given careful study to the exposures whj 
may be safely received by the public as a result of nuclear test detor 
6ons. This coinrriittee ildvised the United States Atomic Ener 
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Com&sion that a total dose of 3 roelltgens in ally 
XTould llot exceed safe levels. The dose of 3 

a a result of a single exposure or a 

posures, but tlie total exposure 

EXTERX'AL RADIATION FROM FALL-0 

3 roentgens. 

None of the measurements of fall-out radi 
Nevada Proving Ground has exceeded the reco 

3 roentgens per IO weeks. Kearly all the 1neaS 

below this level. 
The highest radiation level detected anywh 

grounds was at one of the two mines located 
merits showed a radiation lerel which would 
of 1-75 roentgens during the first 10 weeks f 

roentgens during a lifetime. 
result of any series of tests, is well Tithi 

for public safety during nuclear tests. 
Monitoring tennis were stationed at b 

because of their proximity to the test site 
ously, persons living at one of the mines 
one test, but returned the next day. 

The highest gamma radiation levels r 

in the 200-500-mile zone were between I a 

This led, 

These levels rapidly decreased because of the rad 
fall-out material. Calculations show that if an 

over the material for an entire lifetiiue, lie would 
about 50 milliroentgens-one-sixth of the maxir 
for 1 week 

Mensureinents in towns within the 200-niiIe zon 
showed oiily slightlv higher dues. The lifet 

comniunitj would be approximately 0.5 roentge 
Although soine radioactivity from fall-out ha 

of the 121 fixed monitoring stations ticross the 2 
generally hare decreased with distance from tl 
ample, radioactix-itjT resulting froin f all-out in thi 
has been only about one-tenth as great as that in ? 
ing States. 

Radiation Damage to Cattle 

Although beta particles cannot penetrate dei 
damage if a sufficient. qumtitj- of fall-out mate 

active decay of the 

Ldividual remained 

eceive a total dose of 
um permissible dm 

, with one exception, 
ne dose in this one 

been detected at all 
ation, f all-out levels 

test site. For es- 

Sortheastern States, 
?rads and surround- 

S. 

)ly, they may cause 

ia1 is retained on or 
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rted previ- 
re prior to 

lrnd towns 

s per hour. 
!cay of th 

remailled 

)tal dose of 

ssible do= 

except ion. 
n this one 

cted at a11 
-out level> 

ern States. 
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skin for sufficient tinre. AboLit 100 of a 

beta burns from fall-out follon-ing one Ilr2S 
d $ere a1 

- e cnttle \\-ere grazing within the controlled are 
*fb cr The? suffered minor skin lesi 
r,r~~-inm 
ff lotcbes of 

discolored hair, but neither their heal 

j,ictire ability n-as impaired. 

Radioactive matrerials insty be inhaled or taken 

ccur naturally in the tissues of plants, an 
iMd and water. It has been noted that niinute 

pings- Above certain concentrations, however, 
&ifitY O 

is dangerous. 
Ecaluation of the health hazard from interna 

factors which need not be taken into ac 
For exam pdiation from an external source. 

enera beta particles emanating from radioisot 
aR P not significant external radiation hazards, s 

.%te L1 the skin. When these radiations origin 
%Gch have been taken into the body, hove 

+sues. 
Some radioisotopes are eliminated from 

ilhes concentrate in one or another body org 

-3lciurn and strontium are concentrated p 
e&m in the muscles, and iodine in the thy 

Ire more sensitive to radiation than othe 
imes is of particular importance, since the 
ind the rital blood-forming tissues in th 
diation. 

The maximum permissible concentratio 
concentrates in organs or tissues other t 
defined as the amount which will delive 
wek to the organ in which the isotope is concentra 

The maximum permissible coiicentrati 
conceiitrated in the skeleton generally 

dli radiuiu. The eEects of radiuiii a 
of persons carry :tppreciable colicentra 
tons as a result of accidental intake or 
pbsiciaiis. Stuciies of persons wIio 

for many years have sliow 
microgram (one-millioiitli of I gram) 
To provide a safety factor, 0.1 micro 
maximum permissible body content of radium. 



Using the niasimuin permiF5il.de body content radium as a 
ard, masinium permissible concentrations of 
isotopes may be determined through effects Fitll ti,n 
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FALL-OUT As A SOURCE OF IXTERSA RADIATION i 
FuZI-Out Radioactivity in Air 

The highest concentration of airborne fal:.-out radioactivity ob- 

served within the 200-mile zone during the spring 19552 tests vas 0.19 

microcuries per cubic meter, averaged over a 24-hour period. Tlw 
median diameter of this dust was approximz-tely 2 microns, vhicli 
is in the size range most likely to be retained i.n the lung. Hovever, 
the concentration is less than a fifth of the niaximum permissible COR- 

centration of 1 microcurie per cubic meter for dust of this size. 
estimated that the lungs would receive a total dose of about 300 milk 
rem from this concentration of airborne rad::oactivity. This is 31)- 

proximately equal to the dose normall? receiyed by the lungs in 20 

days from normal background radioactiyitF i:i the air. 
Xonitoring of airborne f all-out particles has shown that radio- 

actiritF is likely to remain significantly above background Zeds onl? 

It 

http://permiF5il.de
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HllOUt dayr. The leds noted above: therefore, 

f011oll-iiig- t a1.h s11( )ivs the li i gl I wt ;I i rh )rix 

Tfie higllcst 
tJTo- and tliree-hundr~ctths of the iiiaxiriiuiii 

llrcd outside of tlie '3( )0-inile zune. 

dust 
the size range most likely to be retained in the 

?;E RADIOACTII~ITI- IS LOCA4TIOXS AT VHIC3 
@~!~,~-orl? JTAf;: @HSERT*EI) 01-TSIDE THE 300-3II:;E 

Dctormtaon L oca1 it g 

-- - --_ Ogden, Utah-,- - - - - - - -. - - - - - 
2---------------- Price, Utah _-__ - --__ __ __ - - -_ 

____-----__---_-_ Elko, Nevada -__--___-_-_-__ 
_-_-------------- Elko, Nevada _-------- -- 

oactivity in Water 

The number of uncovered water sources in the area 
he proving ground is small. Measurements of radioackivity 
late5 and streams as exist in the area have shown no levels 

rmissible level for water consumed 
table below shows results of 

during the spring 1952 test series. 

aster from Lake Mead and drinking water at Las Vega:;, 
imp MercurT, did not contain detectable radioactivity.) 

WATER ANALYSIS FOR RADIOACTITTITI- XEAR XEVADA 

(Several other samples, 

I17 

qiii:kly decrease 

coiic'ci1 t r;~ t ioiir 

coiiceiitration is 
permissible level 

lung. 

~1AXIAlVM 
ZOXE 

?&how average 
concentration 
(.Microcuries 

p~r cubic meter 

._ - __ ___ 0. 020 

. _--_- - 0.001 
~ __-___ 0. 024 

__________ 0. 014 

surrounding 
in such 

approach- 
over an in- 

measurements made 
including 

Pioche, and 

TEST SITE 

tirity ob- 
3 Tas 0.19 

iod. Tlw 
ns, T-ihiclt 
Horn-mer. 
ssible con- 
;ize. It k 
200 niilli- 
'his is sp- 
;rigs in 

f Appr ori- 
77M.k 

dktance 
from 

ground 
&?TO (micro 

f 
4 

(air miles) at 3 Date Source 

\IS!- 1, 1952-- - Crystal Springs Pond- ___ 63 0. 5 x 
f \lay 1,1952--- Pahranagat Lake ________ 56 1.0 x 

;fa! 2,1952- - - Caliente-Drinking Water 95 0.28 x 
>la- 2, 1952- - - Creek Korth of Caliente- - 97 1. 1 x 

Fd-out in Water Supply Systems. Various studies 
iucted under Commission sponsorship to determine the 

i 

Analysis 
:uric8 per milliZ(fer 

days alter detonaticm) 

13-8 microcuries 
13-8 microcuries 
13-8 microcuries 
13-8 microcuries 

E~ave been con- 
fate of fall- 
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to the reservoir bvttoin. Furtlier studies s ill 

l-oire (a co111moii occnrreiice resulting from 3- F 
6\11 ti 81s di sttirbs set t I ed r a cli o a c t i T' e 17 I ~t i cle 5. 

Mass., mater treatinwit l)l:int 71- 

Radioactiritj- in sampler; of nkn*imac 

State Department of Health. It was foun 

84 percent of the observed ratlionctil-ity, t 
in passage through the rapid sand filters. 

sachusetts Institute of Techno1og~- over a p 
cate that TX- at er treat iiieii t 131 ants rem ow 

effectively tlixn others. Certain coiiventio 
ods are relatirely ineffectiye in reinoring 
this isotope can be increased substantia11 

lime in the treatment process. 

Studies also have slio~ii that f all-out ra 

rapidly in surface vaters than may be acc 

alone. Evidently other factors, such as 
and absorption, are involved. These f 

Experiments at the Oak Ridge Kational Lnbora 

st 11 d J- . 

LOXG-TERM EFFECTS o 

111 determining that nuclear tests cod 

consideration to the possibility that 113 
mi&t be built up as a result of a nun? 

Because of the rapid decay of fissio 
residue from successive tests n-ould 
up to levels which coulci be considere 
The uptake of fission proclucts b_v fo 

potential concern, since these crops IIXI~ be eat 
aninials. Endioxctive materials in plants, like 
are hazarctous on117 Then they are p 
produce cone-entrations in the 1)ody 

permissible concentrations. 
Long-term eflects of successive tes 

external radiation and uptake bx pial 

e in air and mter. 

below. 

Extern&? Radiation. Total radioac 
on January 1,1953, in communities i 
of the eight detonations in the sp 
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ater detail 
'The data in thi+ t.ilde. as on the map on this page, are valuable in 

3~ distribution of fall-out and in assessing the long-term effects of 
iz the soil. These figures, however, represent beta counts, which 
$tO terms of external gamma exposure with a good assurance of 
amate8 Which are possible, however, indicate that none of the 
able would result in gamma exposure greater than the normal 

remaining 
as a result 

= 
~ 

wn in the 
- 

~ - 
~ - - - ~ 

F 

estimatinq the rela- 
radioactive materials 
cannot be converted 

re:.iabilitf. The rough 
ae5vities shown in the 

background. 
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?E = series has decn-j-ed to 1eTels m-hich hare 110 5 
- 

external radiation. 

soil &z&oa.e&ity. The radioactivitj- rem 
and surrounding states as a redt Of 

to date is iiicticated on the chrt on page 

the activity rapidly decays to levels consi 
radioacti\yity present in the top 12 inches of 

The unbroken curve at the left of the c 
radioactivity in the soil resulting from th 
activity from these tests still remained in t 
of tests was begun in the fall of 1951. 

middle of the chart, therefore, represe 
the nerr actiritj7 added by the fall tests. 
riglit shoxs tlie total actiritx resulting 
1951 and spring 1952 tests. The broken 

tium activity resulting from the three series. 
The mixture of radioactive materials 

of the radioisotopes which occur natura 
tion of plant uptake also differs, as does 
the materials taken up by plants. Ther 

out curves on the chart \Tith the let.el 
cannot be considered a direct compar 
involved in plant uptake. However, e 

in soil containing thousands of times th 
ity represented by the curves on the 
is no hazard from residual activity o 

These experiments are described below. 

Plant Experiments. Plants have be 
concentration of fission products equ 
maximum fall-out obserred in the i 
detonation. Radislies, barley, oats, 
in these experiments. The princip 
plants was radioactive strontium. 

calcium content showed that the s 

soils rich in calcium. 
One to tvi-o hundred pounds of t 

concentrations of fission product 
mediate vicinity of the detonatio 
eaten by an iiidiridual rithout 
body burden of radioactive str 
content of plants grown at a distance of a 

of detonation would be considerably lover. 

miles from the poillt 
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point of 
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T/'ytcc,k by -4 ~cinr ala. Cattle and other anill> 

contain radioactive mxterinls frow fall-out. 
of the ps~ibility of hazard to huiiiaiis ILS a Tr 

such animals. These stitdies iiidicate that 

isotopes are of grexte5.t potential concern, : 
these is racliostrontiunl. 

Cattle absorb 95 to 30 percent of tlie inges 
25 percent reaching the bone. fen- days 

strontium into the body, about 99 perceilt 1 

dl be in the bones. 
would be the ingestion of bone splinters xlii 
n-ith muscle tissue during butchering and ( 

insignificant amount vould enter the fluma1 
Fission products distributed in water 

aquatic animals and plants. Here again, 

and Eniwetok as well as in this countr~ i 
radiation hazard to human beings from this 

The amount of fall-out radioactivity in 
because of radioactive decay and dilution b 
fall-out area. The rate of decrease is illu! 
radioactivity in fish in the lagoon at. Enin-e 
activity of the various fish caught was relatiw 
ing a detonation, although it did not read 
months later, the radioactivity in fish in tlic 
a fraction of 1 percent of the initial amount. 

The amount of radioactivity accumulatc 
creases rapidly with distance from a detc 
areas 7 to 14 miles distant from the test si 
Eniwetok had an average radioactirity am 
of that in fish caught near tlie site. 

The only potential 

GENETIC EFTECTS OF 

The preceding sections of tliis report 
effects of radiation ; that is, bodily changer; 
but which disappear with the death of 
radiation also can affect, the germ cells ii:. 
thus affect the characteristics passed on 
next. 

Mutations, or changes in the units of 
which eventually may appear as nev or 
off spring, occur spontaiieously under natu:.-al 
6f animals and plants. Background 

natural mutation rate, but apparently it is a 

by Inter life also de- 

tation, Fish caught in 
2 months after tests at 

inting to only 5 percent 

RAJJIATIOS 

hare dealt vith the somatic 

which are not inheriteli. 
the individual. HoKerer, 

animals and plants and 
fr,om one generation to th 

Ikeredity in the germ cells 
cliff erent characteristics in 

conditions in all kin& 
radiation is one factor in the 

niinor one. 
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ortaiit to recognize that radiation does not ca se any muta- 
1 are not yroduced nattirall~ in otlier Eacliation, 

-fe also dc- 

caught it: 
Eter tests at 

y 5 percent 

the somatic 

t inherited, 
Ho~erer. 

pIants and 
tion to the 

germ cells 
:teristics in 
n a11 kinds 

ctor in the 

lrld tile increase seems to be in direct proport 

nl 
st mu t a t i ons a re d i sa di- a 11 t a g e ou i: 1 a g e 

re ~loteii that low levels of radiation pro 

s? the body is able to repair tli 
rs. Such low-leyel exposur 
any detectable boctily change. 

the case for the germ plasm. Eride 

tes that niutations are in proportion t 

in their genetic effects, and that dai 

*IC. 

or recovery process at work. It follo>ys 

of such doses over a long period could 
in the numbers of mutations among offs 

-.;tu&es have been made of the increase in th > as a result of exposure to radiation. If these data 
human germ cells, it may be calculated t 

d be doubled by exposin 

is 1,600 times higher th 
illiroentgeiis noted in communi 

tl~ a result of fall-out. It is 35 times m 
would result from the high 

outside the test site itself-the reading 

ne natural human mutation rate is so 1 
doubling would be noticeable in one gene 

:qn of the mutations are recessive. Da 
bmb Casualty Conmission in Japan indi 
L the number of detectable mutations in 
kted t*o radiation hundreds or thousand 

kom fall-out. On the basis of experim 

made, it appears that over a number o 
511-out from Kevnda tests would Ira 
-mian mutation rate in the United Sta 

fm in those parts of the Kation whe 

&E. 

.. 

FUTGRE ~IOSITORISG ASD R 

4 -WougIr the precautions taken to prereiit hazard to t public from 
onhental weapons tests hare prored to be adequate, 
'inuing need for monitoring levels of fall-out radioa 

kp.-l 234439-53-9 
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monitoring program will be continued in c~nnec 
at the Nevada Proring Ground for the followi 

(aj Rlonitoring of future tests dl Proride 
residual soil radioactirity from fdl-out. 
ample marning of any possibilitF of a da 
radioactirity at any future time as a res11 

tests. 

(b) Monitoring of future tests should pro\-i 
regarding the relation of fall-out to ve 

type of burst. 
more precise the protection of the public. 

assure that proper precautions are ta 
out radiation eTer reach the maxim 

(d) Monitoring will continue to provide 
by slight increases above the norm 

Various research projects relating to 
valuable information in the future. 
research into uptake of various radioi 
and into methods of removing radioist 
Various studies of the effect of rad 
should provide data of use in evaluat 

Such information dl be 0 

IC) AIonitoring in communities near the 5 

Conclusion 
It has become evident from the studies 

clouds produced by 20 explosions of atomic bo 
ing Ground that these explosions created no i 
hazard to human health because of 'fall-out ou 
The studies have shown: 

(a) As to extelrzai! expome due to gamm 

the Nevada Prov- 

materid. The greatest exposure meas 
was below the maximum permissible 
towns and cities showing even an a 
value. 

maximum concentration measured 
about one-fifth as great 8s the ma 
tion, and this activity remained in 

(c) As to radioactivity present in w 

ground. The maximum at any 

(b) As to radioactivity in the air foZlow 



below the amount that could be safel? 
&definite period. 
Ais to the taking up of yadioactivity by plads. 

veral thousand times the radioactiTity that se 
fall-out off the proring ground vas so small t 
sou]d have to eat 200 pounds of the plant 
rnaximtml permissible concentration in the body. 

to the taking in of radioactivity by an 

le' - Townin sail affected by the fall-out from the tests. 
9 
have indicated that there is no hazard to bu 

source. 

?&ioactivity from full-out. It would take 
85 ne radioactivity deposited by fall-out in c 
ing the proving ground and 35 times the 
deposited from fall-out to bring about a d 
of mutations occurring naturally in hu 
generation to another. 

dl @ken up in experiments with plants groFn o 

to possible changes in m.utatwn rate of hu $1 

b 

T~ sum up, the experience with 20 esperime 
he Nevada Proving Ground has been that 

to property from blast ; that proper warning 
rented any injury to humans from heat, li 
bl, 'nhest levels of radioactivity released b 
we11 below the very conservative standards fixing 
mdiation that can be received externally 
body without harming the present or later generations. 

The AEC is continuing to refine and str 
ing, monitoring, and reporting. The age 

mants with public health officers of local 
they may be kept apprised of the levels of 
fall-out from the explosion clouds. It is the Comi 
in the near future there mill be no occasion for alarm 

haoffledge of the facts about levels of r 
hazard, just as there is now no reason in 
ndioacti~ty released by fall-out has pro 
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ittee mas established by the Atomic Energy Act of 

licontinuing studies of the activities of the Atomic En 

t 

: ais 

of problems relating to the development, me, and control 

'8 actid ties. Legislation relating primarily to the 
~ - matters are referred to the committee. The 

is composed of nine members of the Senate and ni 

entntive CARL T. DURHAM (North Carolina), acting c 

'Od committee is kept fully and currently informed with re 

- 
~ 'N. 

E. Be of Representatives. 
NBU. 

qnntor RICHaaD B. RUEBEIX (Georgia). 
ienetor EDWIN C. JOHNSON (Colorado). 
Qnstor CLIFTON P. ANDEBSON (New Mexico). 
&potor LPnDoN €3. JOHNSON (Texas). 

*ator JOHN 0. PABToIlE (Rhode Island). 
water Bo- B. HICKENLOOPEE (Iowa). 
:-ator EUGENE D. Mlx.mmx (Colorado). 
-ator W-M F. KNOWLAND (California). 
Lator JOHN w. B~CICER (Ohio). 
Bepresentative CHET HO-LD (California). 
Bepresentatire XEL~ PRICE ( Illinois). 

Bepresentative PAUL J. HILDAY (Texas). 
Representative H~EY M. JAOXSOS (Washington). 
Bepresentative W. STERLING COLE (New Tork). 
fiepreaentntive CHAJZLEB H. ELSTON (Ohio). 
fiepresentative CARL HIRBHAW (California). 
Bepresentatire JAMES E. VAN ZAHDT (Pennsylrania) . 

WILLIAM L. BORDEN, executive director. 

HAROLD BWMaN, deputy director. 

T. 
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Nilitmy Liaison Committee 

bdor sec. 2 (c) of the Atomic Energy Act of 1946, as ame 
e Military Liaison Committee consisting of a Chairman, 
thereof, and of a representative or representatives of t 
Arms, Nary, and Air Force, detaited or assigned thereto, 
compensation, in such number as the Secretary of D 
Representatires from each of the three Departments sh 

respective Secretaries of the Army, Nary, and Air Force. T 
mn shall be appointed by the President, by and with 
gthe Senate, and shall receive compensation at a ra 

the Chairman of the Uunitions Board. The Commissi 
anit with the committee on a~ atomic energy matters w 

"there shall he 

all be the head 
40s. 

' 

mmittee Chair- 

Tr. 

d 
3 
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to relate to military applications, including the de-r-elopment, 

~ and storage of bombs, the allocation of fissionnltle material for 
and the control of information reiatinz to the manufacture 
atomic weapons. The Commission shall keep the marnittee 

all such matters before it and the committee shall beep the 
informed of all atomic energy actirities of the Depnrrment 
committee shall hare authority to make written recomulendn 
mission on matters relating to militarr applications froin tin1 
deem appropriate. If the committee at any time 

Hon. ROBERT LEBARON, chairman. 
Col. KENNER F. HERTFORD, Ciiited States Army. 
Brig. Gen. HAFLRY McK. ROPER, United States Army. 

Rear Adm. GEORGE C. ITEIGHT, United States Navy. 
Capt. JAMES S. RUSSELL, United States Nary. 

Maj. Gen. JsarEs E. BRIGGS, United States A4ir Force. 
Maj. Gen. HOWARD G. BUKKER, Gnited States Air Force. 

Capt. R. P. HURTER, United States Xmy, esecutiye secretary. 

This committee was established by the Atomic Energy A 

The nine civilian members are appointed by the Presid 
mission on scientific and technical matters relating to 
and research and derelopment. Under the Atomic Ene 
shall meet at least four times in every calendar 

first meeting in January 1947, and to date has areraged 

Dr. I. I. RABI, chairman ; professor of physics, Columbi 

Dr. OLIVER E, BUCKLET, former chairman, Bell Telep 

Dr. J. B. FISK, director of research, Bell Telephone L 

Dr. TT. F. LIBBY, professor of chemistry, Uniwrsity o 

EGER V. ~IURPHREE, president, Standard Oil Develop 
Dr. JOHX TON NEUMANS, professor, school of mat 

Dr. J. C. WARXEB, president, Carnegie Institute of 
WALTER G. WHmhfAh’, chairman, Eesearch and Der 

Dr. EGGENE P. WIGSER, professor of physics, Princet 
Dr. RICHARD W. Dousox, secretary: chairman, de 

N. Y. 

Tork, S’. T. 

pi. T. 

ranced Studies, Princeton, N. J. 

of Defense, Washington, D. C. 

haven Xational Laboratory. Ypton. Long Island, Y. T. 
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was established in April 1949 pursuant to sectiou 11 

of 1946, which provides that upon application for just 

P 

f FBB 
has been awarded and 1 claim has been withdrawn. 

I‘ 

w. OOMS, chairman ; firm of Casper IT. Ooms, Chicago, Ill. “Y&TEB, of BabcocB & Wilcox Tube Co., Beaver Falls, Pa. 

J@” f* I,. HOQAN, consulting engineer, Hogan Laboratories, In< 

ilt‘. f. 

h’ew Tork, 

flA~~~T PANEL APPOIhiTED BY THE PRESIDEXT-ATOM 

members of this panel were appointed by the President i 

e jurisdiction and mediate labor-management disputes 
fiere with essential operations of the Atomic Energy- 

*prates under procedures designed to safeguard conti 
not inhibiting free collective bargaining between A 

RELATIOPFS PANEL 

rn@ 

It reports semiannually to the President on its activities 

3. 
,rILw~~ H. DAVIS, chairman; of Davis, Hoxie 6; Faithful 

chairman, Patent Suryey Committee, U. S. Department of C 
~3s P. DOUGLASS ; of Douglass & Douglass, Oklahoma Git 

~~gs T. DnxLOP, professor of economics, Harrard University, 
-5 HORVITZ, lawyer and arbitrator, New Tork and Pu’ew Jers 
ND~Y P. SCHMIDT, lawyer, New Pork, N. P. 
~mx E. ”E, chairman, department of economics, Uni 

Madison, Wis. 

COMMIITTEE OF GENIOR RETIEWEFU 

Tbe Committee of Senior Reviewers appointed in 1946 by t 
and reaffirmed by the AEC has been increased from four to six 
the expanding scope of the Atomic Energy Commission’s te 
The committee reviews the major phases of the Atomic En 
program and is the principal adviser to the Commission on 
declassification matters, making recommendation for formulati 
the rules and guides for classifying scientific and technical i 

committee members are appointed for a term of 5 year 
The next new appointment will be made on July 1, 1853. 

WAREEN C. JOHNSON, chairman; associate dean of ph 
of Chicago, Chicago, Ill. 

ftr. R. H. CRIST, director of physical research, Carbide 

Dr. THOMAS B. DEW, head, department of chemical en 
Plant, Charleston, W. Va. 

v@mitY, New Pork, IS. Y. 

I 
f 
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Dr. JOHN P. HOWE, research associate, General Electric CO., Sch@nectady, x. ~ 

Dr. J. 31, B. KELLOCO, dirision leader, Los Alamos Scientific Laboratorv L. LcJ; 

Dr. J. R. RICHARDSOX, associate professor of physics, UniTersity of Californi 
Alamos, S. Xex. 

LO6 Angeles, Calif. 
a, 

Advisory Conamittee on Biology Medicine 

er The AdriNry Committee on Biolou and Xedicine mas created in Septerutb 
1947, on the recommendation of the Commission’s Medical Board of &Tiewa 

The committee reviews the AEC prouams in medical and biological research 
and health and recommends to the Commission general policies in these fielh 
The committee has held 34 meetings and reports to the Commission on 
meeting. 

Dr. hm GBEGG, chairman ; director for medical sciences, Rockefeller Founda, 

Dr, JDwaa~ A. DOIBY, director, department of physiology and biochemistm 

Dr. GIOACCHINO E’-, head, department of radiology, Columbia Uniyemib 

Dr. E. C. STAKMAN, chief, dirision of plant pathology and botany, Unirersib 

Dr. Cmrr STEILN, professor of zoology, University of California, Berkeley, calif, 
Dr. SHIELDS WAREEN, pathologist, Kea England Deaconess Hospital, Boston, 

Dr. JOBEPH T. WEBBX, dean, school of medicine, Western Reserve Unirersitf, 

tion, New Tork, K. Y. 

St. Louis University School of Medicine, St. Louis, No. 

Medical School, New Fork, N. Y. 

of Minnesota, Minneapolis, Minn. 

-* 

Mass. 

Cleveland, Ohio. 

Advisory Cmmittee on Chemistry 

This committee was appointed in June 1949 to adrise on policj concerning 
the AEC program of supporting basic unclassified chemistry research in uniwr- 

sities, and the relationship of this program to the AEC’s own chemistry research 
program. Most of the work of the committee is accomplished by individual 
consultation as specific problems arise. 

Dr. FAB~INGTOX DANIETS, professor of chemistry, University of Wisconsin, Mndi- 

Dr. G. B. KIS’MAKOWGKY, professor of chemistry, Harvard University, Cam- 

Dr. JOBEFH E. NAYEB, professor of chemistry, University of Chicago, Chicago, 

Dr. DON M. TOST, professor of chemistry, California Institute of Technoloa, 

son, Wis. 

bridge, Mass 

Ill. 

Pasadena, Calif. 

This committee was appointed in July 1950 to study the problems of jrW- 

ducing private ownership of real property and self-government in the &ac 
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at Los Alamos, E. files.; 1 ichland, Wash.; and 0 k Ridge, Tenn. 
ittee has risited the three communities and made detailed reports 

ission relating to these problems. 
I 2 - := 
~ 

~ - - G. Scmr, chairman ; of Scurry, Scurry & Pace, Dallas, Tes. 
+,IRDso 

$rx sbiagton, D- C. 

0:‘ 31. Bancorn, private consultant in construction finance and housing, 

BEAK, city manager, Grand Rapids, Mieh. 
:im former vice president for housing projects, Metopolitan Life Insur- 

~@sp~., New To&, x. P 
n5e 

Advisory Board of Contract Appeals 

pis board was established in February 1950. One or more of its member# 

apwals arising under the “disputes articles” of AEC contracts 
beer* 

Eobcontracts and makes recommendations to the General Manager con- 
In @ aeir disposition. 
@fib0 

paf p. BESKDIB, Jr., dean of the law school, Cniversity of North Carolina, 

pE=JQR D. ELLIO’IT, director of institute for judicial administration, New Pork 

RmEB~ KINGSLEY, dean, school of law, University of Southern California, Los 

E*~C?;D R. PuRVES, esecutire director, American Institute of Architects, Wash- 

IJBBERT F. TAGGART, dean, school of business administration, University of 

Chapl Hill, x. c. 

Cnirersity, New Pork, N. P. 

ugeles, Calif. 

ington, D. C- 

Jlicbigan, ilnn Arbor, Blich. 

Advisory Committee on Industrid Infomnatitm 

ms committee was reconstituted and expanded in April 1952 to replace an ad 
toc committee appointed in 19-49 to advise the AEC on disseminating unclassified 
rt.chnological information to industry. The members will visit a number of 
sc sites to identify information of use to industry which should be submitted 
for declassification and rill recommend arrangements for the widest possible 
publication and distribution of such declassifiable information. 

SIDD.UEP D. KIRKPATBICK, chairman : vice president and director of editorial 
development, McGraw-Hill Book Co., Inc., New Pork, N. Y. 

JOHS BEALL, m:innger of publications, The American Institute of Mining and 
Nietallurgical Engineers, Xem Tork, N. Y. 

H. E. BLARB, editor, Modern Industry, Nagazines of Industry, Inc., New Pork, 
s. T. 
h. -4~~4ri G. GUY, editor, Steel, Penton Publishing Co., Cleveland, Ohio. 
GEm HOY, Kational Association of Manufacturers, Washington, D. C. 
~TFI HENKET, editor, Nucleonics and Electronics, McGraw-Hill Publishing Co., 

Dr. ELXEB HUTCHISSOS, editor, Journal of Applied Physics, American Institute 

RmEB E. JESSUP, editor, Civil Engineering, The American Society of Civil 

In?. ; American Institute of Radio Engineers, R’ew Tork, N. Y. 

of Phmics, Xew Tork, X. T. 

En@neers, Eew Pork, K. P. 
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AS~REW W. KRAMER, editor, Power Engineering, The Technical Publishing co., 

EVERETT S. LF~ &4nierican Institute of Electrical Engineers, Sew Tork, s. 
Dr. WALTER J. R~URPHT, editor, Chemical and En83neering Kews, dm 

K;~RL T. SCHWABTZWAJ DER, The American Ceramic Society, Inc., Columb 

GEORGE F. SUUITA~, managing editor, The Iron &e, Chilton Publications, I 

E. E. THTTbf, editor, Metal Progress, American Society for Bletals, cleTeland 

S. A. TUCKER, publications manager, American Society of 3Iechanical Engineers, 

F. J. VAN AXTWERPEX, editor, Chemical Engineering Progress, American I~~~~- 

Dr. ALBERTO F, THO-SON, secretary ; chief, technical information service, divi- 

N. H. JACOBSON, assistant secretary : technological information officer, division 

Chicago, Ill. 

erica[, 

Ohio. 

ne., 

Chemical Society, Washington, D. C. 

A-ew Tork, K. Y. 

Ohio. 

New Tork, N. T. 

tute of Chemical Engineers, Kew Pork, N. T. 

sion of information serrices, AEC, Washineon, D. C. 

of information serrices, AEC, Washington, D. C. 

, 

This committee, representing AEC operating divisions and offices of owrations 
and the major contractors, was appointed this Sear to guide the dissemination 
of AEC-developed information to industry. 

year. 

Dr. ALBERTO F. THOMPSON, chairman ; chief, technical information service, diri- 

CORBIN ALLARDICE, director of public information service, New Pork Operations 

Dr. BREWEB F. BOARDMAN, head, technical information branch, Idaho Operations 

GEORGE L. BROWN, manager of public relations, General Electric Co., Banford 

Dr. F. L. CCTHBERT, technical director, National Lead Co. of Ohio, Cincinnati, 

H. W. DAVIS, Jr., deputy director, technical and production division, Sarannd 

W. E. DREESZEN, administratire aide to director, Ames Laboratory, Ames, Iowa, 

R. G. ELLIOTT, director of information, Santa Fe Operations OfRce, AEC, Albu- 

querque, N. Riles. 
LESTER C, FURKEY, assistant to director, Argonne National Laboratory, Lemont, 

Ill. 

J. F. HAGGERTY, biochemist, medical branch, division of biology and medicine, 

AEC, Washington, D. C. 
U7~1~lcr H. HAMILTOX, staff assistant to assistant manager, Westinghouse 

Atomic Power Division, Pittsburgh, Pa. 
W. L. HARWELL, head, patents and declassification department, Carbide 8: Carbon 

Chemicals Co., dh. of Union Carbide & Carbon Corp., (K-25), Oak Ridge, Tern. 

EDWARD L. HILL, supervisor, technical serrices, General Electric Co., Locliland 

Ohio. 

JOHN F. HOGEBTOR, technical reports director, Vitro Corp. of America, Hes 
Pork, N. Y. 

Meetings are held three times 

sion of information services, AEC, Washington, D. C. 

Office, AEC, New Pork, N. Y. 

Office, AEC, Idaho Falls, Idaho. 

Works, Richland, Wash. 

Ohio. 

River Operations Office, AEC, Augusta, .Ga. 

The con 
to be u 
areas a 
plants. 
hazards 
mittee, 
Wl be 3 

mtmitie 

C. ROGE 
Chem 
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assistant to general manager, American Cyanamid Co., Sen- 

Jincinnati. 

SaTannah 

nes, Iowa. 
EC, Alhu- 

-, Lemorit. 

medicine, 

tinghouse 

8: Carbon 

'fge, Teen. 
Lockland. 

*ita, Sew 

* fork, p* A* r. KcI'iTZ. organization and methods examiner, division of raw materials, 

nTashingtOn, D. c. 
R. LOSG. supervisor, technical information group, atomic energy research 
tment, sorth drncrican Aviation, Inc., Dow-ney, Calif. 

F. MASTICK, technical assistant, dirision of military application, BEG, 

MATHESON, head, technical operations division, Schenectady Operations 

~ ~ f 

- mws 3. &foLESWOxTH, assistant to manager for public education, Oak Ridge 

DAn'ln J. PFLSCM, chief, materials and information branch, division of 

Dr, wxx E. RTTMAR, acting chief, fissionable materials branch, division of 

D~%r;IS PULESTON, head, technical information division, Brookhaven h'ational 

p, p* RUDOLPH, director, technical services dirision, Chicago Operations Office, 

8. IV. RUSSELL, coordinating organization director, Battelle Nemorial In- 
pr. 

nrA RALPH CARLISLE SMITH, assistant director for classification and security, 

oflee, AEC, Schenectady, S. 1. 
~ - - 

Ofice, AEC, Oak Rid, we , Tenn. 

AEC, Washington, D. C. 

5 i 
g Foduction, AEC, Washington, D. C. 

Laboratory, Upton, Long Island, X. T. 

Lemont, 111. 

3 stitUte, Cdumbus, Ohio. 
* 

P-. 

us Marnos Scientific Laboratory, Los Alamos, N. Mes. 

UboratOrS, Schenectady, Is. Y. 

sitr of California, Berkeley, Calif. 

JOHN R. STEBN, physicist, theoretical physics dipision, Knolls Atomic Power 

I,r, E. E. 'CTAKERLING, chief, information division, Radiation Laboratory, Unirer- 

\TIUIS H. WALDO, technical editor, Mound Laboratory, Miamisburg, Ohio. 
c. M. WALLACE, assistant project manager, Phillips Petroleum Co., Idaho Falls, 

a. J. VALLIB, superintendent, development staff seryices, Sandia Corp., Albu- 

Dr. JOHN C. WOODHOUSE, director, technical division, atomic energy division, 

J. W. YOUNG, technical information officer, dirision of reactor development, AEC, 

S. H. JACOBSON, secretary ; chief, industrial information branch, division of 

Idaho. 

querque, h'. Rlex. 

E. I. du Pont de Nemours h Co., Wilmington, Del. 

K'ashington, D. C. 

information services, AEC, Washington, D. C. 

Industria2 Co?mn,ittee on Reuctor Location. Problems 

l'he committee will assist and advise the Commission in determining the criteria 
to be used in the location of atomic energy plants with regard to populated 
areas and in evaluating the adequaq and necessity for the isolation of such 
Plants. It will balance carefully the technical and scientific aspects of reactor 
hazards, which hare been thoroughly del-eloped by the Reactor Safeguard Com- 

mittee, against the nontechnical aspects of reactor locations. Consideration 
lfill be given to such matters as the social and economic impact on adjacent corn- 
muities of large scale Government acquisition of land. 

RoGEBS M ~CULLOUGH, chairman, general development department, Nonsanto 

Chemical CO., St. Louis, 310. 

I 

. '. 
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W. p. CORKER, Jr., manager, physics dirision, research department, B~,,,,,~ 

E. L. Doah-, manager. atomic enera dicision, PhilliPS Yetrokum Co,. Idaho Fali s. 

K, R, OBBOBN, manager of industrial del-elopment, general chemical diTiSioL. 

D. A. ROOERS, manager, central engineering, Allied Chemical & 
Gorp., 

RE- C. SWTTON, supervising chemical en-ineer, enmeering and loss contrc,l 

Powd,er Co., Wilmington, Del. 

Idaho. 

Allied Chemical and Dxe COrp., New Pork, x. y. 

Morristom, Pa. 

division, The Travelers Insurance Co., Hartford, Conn. 

Advisory Committee on lsotope Distribution 

This committee was originally appointed by the Manhattan District to advie 
on the off-project distribution of isotopes. 

tinuntion in December 1947 to aid in establishing new Policies on distributing 
radioactive materials and to reriew existing policies. The committee reviews 

all initial applications for use of radioisotopes in human beings, and all 
requests for their use in research, education, and industry which are referred 
to it by the Commission. 

The Commission approred its 

Dr. ROBLEY D. EvAx-s, chairman ; professor of physics, Massachusetts Institub 

Dr. SIMEQN T. CAh'mu, Tumor Institute of the Swedish Hospital, Seattle, lTa&. 
Dr. R.IOHARD WAXBEBLAIN, Unirersity of Pennsylrania Uedical School, Phila. 

Dr. JOHN E. CHBTsTLm, associate professor, department Of pharmaceutical 

Dr. SAMUELE. EATON, A. D. Little, Inc., Cambridge, Mass. 
Dr. STEBUNG B. HENDBICKS, head chemist, Bureau of Plant Industry, Soils and 

Agricultural Engineering, U. S. Department of AkTiculture, Beltsville, )Id. 

Dr. DON~LD E. HULL, research chemist, process division, California Research 
Corp., Richmond, Calif. 

Dr. LEON 0. JACOBSON, associate dean, division of biological Sciences, Unirersitg 
of Chicago, Chicago, Ill. 

Dr. EDITH H. QUIMBY, associate professor of radiologr, College of Physicians 
and Surgeons, Columbia University, Xew Tork, N. Y. 

Dr. HOWAIUI E. SXTPPEB, associate director, Southern Research Institute, Bir- 

of Technology, Cambridge, Mass. 

delphia, Pa. 

chemistry, Purdue University, Lajafette, Ind. 

mingham, Ala. 

Wis. 
Dr. JOHX E. WILLARD, professor of chemistry, University of Wisconsin, Madison, 

Dr. PAUL C. AEBEEBOLD, seeretary ; chief, isotopes division, AEC, Oak Ridge, Tenn. 

Neutron Cross Sections Advisory Group 

This group is appointed on a yearly basis to make a continuing reriew of the 

AEC program of neutron cross section measurements, and to evaluate tbe 
neds for cross section information in the Yarious actirities of the AEC. The 

following members were appointed to serve from July 1052 to July 1953. 

Dr. DONALD J. HUGHES, chairman ; department of physics, Brookharen S'ational 
Laboratory, Upton, Long Island, N. Y. 
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R. ~ors-nm, department of physics. Rice Institute, Houston, Tex. 
FOR-, phxsics division, Oak Ridge Xational Laboratory, Oak 

iTILtzag IT. Hams, Jr., department of physics, Columbia Unirersity, New 

%DEB S. LARGSDORF, physics dirbion, Srgonne National Laboratorr, 

0. Xt-n;Hat-s~, department of physics, Brookharen National Labora- 
ong Island, N. F. 

GO, physics diTision, Argonne Kational Laboratory, Chicago, Ill. 
- ~BTE~ €I. SXELL, phssics division, Oak Ridge National Laboratory, Oak 
frit 

nsti t u te 

i". 

Tenn. 
po&fAS M. SWmER, physics di-rision, Knolls Atomic Power Laboratory, 

Joan R. STEHIV, phrsics division, Knolls Atomic Power Laboratory, Schenec- 

RI~~ARD F. TASCHEK, department of physics, Los Alamos Scientific Labora- 
LOS Alamos, X. hlex. 
BOLL 1'7. !CABEL, department of physics, Los Alamos Scientific Laboratory, 

m# G~EGE A. KOLBTD, vice-chairman ; physics branch, division of research, 

Dr. IBA F. ZARTMAN, division of engineering, AEC, Washington, D. C. 
Dr. BEEBEET GOLDSTEIN, secretary : Nuclear Derelopment Associates, Inc., White 

I?r. 
pbenectady, x. y- 

ladyt 
Itr. 

ar- 

Dr. CAB 
alnmos, N. &lex. 

,~Ec, Washington, D. C. f 

f plains, N. T. 

i 
Patent Ahisory Pane2 

Iils and 

Lle, 3ld. 

eseardi 

ni~ panel was appointed in January 1947 to make a general review and ap 

pi& of the problems raised by the patent provisions of the Atomic Energy 
- Act of 1946. It makes informal reports and recommendations to the Commis- 

4  on and its staff on various questions of policy and procedure relating to patents 
i md inventions. 

! 
irersitr 

isicians 

te, Bir- 

~ adi s o I i , 

1 
f 

Tnouas AWSTEBN; of Covington & Burling, Washington, D. C. 
KILLIAM H. DAVIS; of Davis, Hoxie 6 Faithfull, New Pork, N. Y.; chairman, 

JOHX A. DIEKNEE ; of Brown, Jackson, Boettcher Bt Dienner, Chicago, Ill. 
HECTOR 11. HOLMES; of Fish, Richardson & Neave, Boston, Mass. 
CASPEB W. Oous; firm of Casper W. Ooms, Chicago, 111. 

Patent Survey Committee, U. S. Department of Commerce. 

1, Tenn. Advisory Committee on PersonneZ Management 
i 

This committee of leading authorities from government, industry, and education 
Kas named in September 1948 to provide the Atomic Energy Commission with a 
continuous reriew of its personnel management practices and to evaluate the 
bt Personnel methods of goyernment and industry in determining over-all AEC 
Wficies. The committee usually meets once a month. 

~TUR 8. F'LEMXINO, chairman; assistant to the director of manpower, Oface 
Of Defense Mobilization, Washington, D. C. ; president, Ohio Wesleyan Dnb 
oersity, Delaware, Ohio. 

3 of the t 

ate the t 

n tioadil 
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L. Cumoh- HILL, professor of industrial relations, UniWrsity of >&higaB, -dn 

ROBERT RAMSPECK, chairman, C. S. Civil Serrice Commission, washingt 

Arbor, Mich. ri 

on, D. p 

fici? 
~ALUCE SAYRE, professor of public administration, school of business -I 

administration, City College of h’ew Fork, S. T. 

Haven, Conn. 
THOMAS G. SPATES, professor of industrial administration, Yale UnirersitS 

(Vacancy) 

, .. eai 

Persoizne Z Security Re view B ourd 

This board was appointed in March 1949 Primarily to review Specific Personnel 

security cases which arise under the Commission’s administrative review Pro- 
cedure and to make recommendations COWXrning them to the General &nagera 
The board, in its monthl~ meetings, also advises the Commission on the broader 
considerations regarding personnel security, such as Criteria for determining 

eligibility for security clearance and personnel security procedures. 

GANSON PWC~L, chairman ; of Purcell & Xelson, Washington, D. C. 
ARTHUB S. FLEMMING, assistant to the director of manpower, Oflee of &fenw 

Mobilization, Washington, D. C. ; president, Ohio WesleYan University, ~~1~. 

ware, Ohio. 
WILLIAM E. LEAHY, president, Columbus University, Washington, D. C. 

Committee on Raw Materials 

This committee was appointed in October 1947 to review the Atomic Energr 
Commission’s ram materials program and to advise on questions of exploration, 
development, and procurement. The committee has met 11 times since its form. 
tion. 

Dr. DONALD H. MCLAUGHLIX, chairman ; president, Homestake Mining Co., Sari 

EVERETTE L. DEGOLTEB, petroleum geologist ; DeGolyer & McNaughton, Dallas, 

THOROLD F. FIELD, consulting mining engineer, Duluth, Minn. 
J. K. GUSTAFSON, consulting geologist, M. A. Hanna Go., Cleveland, Ohio. 
IRA B. JORALEMON, geologist, San Francisco, Calif. 
ERNEST H, ROSE, chemical engineer, Tennessee Coal, Iron & Railroad Co., Bir- 

WALTER 0. SNELLING, director of research and consulting chemist, Trojan Powder 

ORTIL R. WHITARER, consulting mining engineer, Denver, Colo. 
CLTDE E. WILLIAMS, director, Battelle Memorial Institute, Columbus, Ohio. 

Francisco, Calif. 

Tex. 

mingham, Ala. 

Co., Allentown, Pa. 

Reactor Xaf eguard Committee 

This committee was established in the fall of 1947 to advise the Commission OD 

the hazards of the operation of reactors. The Committee reviews safety studies 

made by the contractors on proposed reactors for completeness and accuraCS 
and may make recommendations for moclifications OF further study. This corn- 
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of in the fields of physics, chemistry, sanitary engineering, 
and medicine meets whenever problems arise which require its 

TELLER, chairman ; Radiation Laboratory, University of California, 

qah'so~ BENEDICT, professor of chemical engineering, Massachusetts Insti- 

BrME~ L. FRIEDELL, director, department of radiology, Lakeside Hospital, 
";Festern Reserve Universitr, Cleveland, Ohio. 

B. JOHNS, assistant director, central research department, RSonsanto 
pr. 

Dr. nlag Bf. I~ILLS, atomic enera research department, North American 
qrintion, Inc., Domey Calif. 
A FaED~~~ SEITZ, professor of phJxiCS, Cniversity of Illinois, Urbana, nl. 

WEXLlB, chief, scientific serriees division, U. S. Weather Bureau, €-= 
@* 

wprmeat of Commerce, Washington, D. C. 
WOLMAN, head, department of sanitary engineering, Johns Hopkins 

rniversity, Baltimore, Md. 

@it@ 

@I- 

#[e@ rolOSS, 

s prgelef, Calif. 

,ideration. In the past this has been about four times a year. 

EDflDD 

i3r. * 
of TechnologS, Cambridge, Nass. 

,de 

Co., Dayton, Ohio. 

n. DEL 

Stmk Gas Problem Working Group 

meappointment of this group was authorized in May 1948 to advise the Com- 
.ision in connection with problems in the control of gaseous effluents from 
S(-J installations. Although the group has held five formal meetings, it has 
me recentIy rendered assistance in this field through specific research and 

gvelopment projects directed by individual members and by individual con- 
dting advice. 

Dr. ,&BEL WOLMAN, chairman ; head, department of sanitary engineering, Johns 

nr, PHILIP DRINKER, professor of industrial hygiene, Rarvard University 

k. LYLE GILBEBTSON, administrative manager, research and engineering depart- 

&. E FEA5EB JOHNSTONE, professor of chemical engineering, University of 

Ik. NOYEB D. THO&%M, department of agricultural research, American Smelting 

Dr. RIuIaM P. 'S-AST, director of research, Mine Safety Appliances Co., Pitts- 

Hoph%s University, Baltimore, Md. 

Rho01 of Public Health, Boston, Mass. 

ment, Air Reduction Sales Co., Kew Pork, N. Y. 

nlinois, Urbana, Ill. 

&Refining Co., Salt Lake City, Utah. 

burgh, Pa. 

Technic& Information Pam2 

This panel, representing the major AEC research contractors, was appointed in 
June 1948 to advise the Commission on all aspects of its technical information 
Wmices. Meetings are held three times a year to work out better methods of 
disseminating technical information. 

h. ~ERTO F. THOMPEOR, chairman ; chief, technical information service, divi- 

?)r- ~RY A. BTAIE, director, Atomic Energy Project, University of Rochester, 
sion of information serrices, AEC, Washington, D. C. 

&Chester, X.T. 

$34439-53-19 
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Dr. BREWEE F. BOARDMAN, head, technical information branch, Idaho Operat. ‘Olitu 

Dr. F. L. CUTHBERT, technical director, National Lead CO. of Ohio, Cincinnati 

w. E. DBEESZEH, administrative aide to director, Ames LaboratoQ, Ames, lows. 
WILLIAM H. HAMXLTQN, staff assistant to aSSiStilnt manager, \FlestinghoUse 

Atomic Power Division, Pittsburgh, Pa. 
SSVAN Haa&~s, maGager, documents department, Sandia Cor??., Albuquerque, 

N. Mex. 
W. L. HABWEU, head, patents and declassification department, Carbide & Carbo, 

Chemicals Co., div. of Union Carbide 6; Carbon COW. (K-25) , Oak Ridge, T~~ 
EDWARD L. HILL, superyisor, technical services, General Electric Co., Lockland: 

Ohio. 
JOHN €7. HOGEFLTON, technical reports director, Vitro COW. of America, New pork, 

N. Y. 
F~ANK R. LONG, supervisor, technical information group, atomic energy researcki 

department, North American Aviation, Inc., Downey, Calif. 
GLENN NAYNARD, head, technical information Center, California Research and 

Development Co., Livermore, Calif. 
Dr. E. J. MUBPHY, assistant to research director, Carbide & Carbon Chemicals 

Co., div. of Union Carbide & Carbon Gorp. (ORNL), Oak Ridge, Tenn. 
Dr. 0. M. NURPEY, professor of chemistry, New Pork University, New pork, N. p 
Dr. DANIEL J. PFLAUM, chief, materials and information branch, division of 

DENRI6 PULESTOR, head, technical information division, Brookharen Xational 

Dr. RICHARD F. RILEY, chief, radiation chemistry section, Atomic Energy Projet, 

D. P. RIXWLPH, director, technical services division, Chicago Operations OQe, 

Dr. CHARLES SLESSER, director, division of technical information and declassifi- 

Dr. RALPH CUSLE SMITH, assistant director for classification and securitj, 

Dr. JOHN R. STEBN, physicist, theoretical physics division, Knolls dtomic Power 

C. G. STEVEIPSOR, head, technical information, technical section, engineering 

Dr. R. K. WAKEZUJNQ, chief, information division, Radiation Laboratory, Univer- 

Wm6 H. WALDO, technical editor, Mound Laboratory, Niamisburg, Ohio. 
Dr. JOHK C. WOODHOWBE, director, technical division, atomic enera division, 

Dr. H. D. YOUNG, director, information division, Argonne ru’ational Laboratov, 

Ofilce, AEC, Idaho Falls, Idaho. 

Ohio. 
I 

research, AEC, Washington, D. C. 

Laboratory, Upton, Long Island, N. Y. 

University of California, Los Angeles, Calif. 

AEC, Chicago, Ill. 

cation, AEC, New Pork Operations OfEce, New Pork, N. Y. 

Los Alamos Scientific Laboratory, Los Alamos, N. Mex. 

Laboratory, Schenectady, N. Y. 

department, General Electric Co., Richland, Wash. 

sity of California, Berkeley, Calif. 

E. I. du Pont de Kernours 8: Co., Wilmington, Del. 

Chicago, Ill. * 
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rticipating institutions are : 
De 

Battelle Nemorial Institute 
ornegie Institute of Technolo= 
Case Institute of Technolo,T 

IUinois Institute of Technology 
Indiana University 

fora State College 
Kansas State College 
upla Vniversity (Chicago, 111.) 

Brquette Unirersity 

gay0 Foundation 

achigan College of Nining and 

gicbigan State College 
Xorthwestern University 
Ohio State University 
Oklahoma Agricultural and 

%echanical College 

Technology 

Purdue University 
St. Louis University 

State University of Iowa 
Washington University ( St. Louis, Mo.) 
Wayne University 
Western Reserve University 
University of Chicago 

University of Illinois 
University of Kansas 
University of Michigan 
University of Minnesota 
University of Nissouri 

University of Nebraska 
University of Notre Dame 
University of Pittsburgh 
University of Wisconsin 

University of Cincinnati 2 
f 

Bettis Plant (Westinghouse Electric Corp., Atomic Power 
Division, contractor), Pittsburgh, Pa. 

hager, Westinghouse Atomic Power Division ________________ C. H. WE-~VEB 
&Want Manager _______________________^__^_____________ JOHX '8. SIMPSON 

Director of Development __________________________________ Dr. W. E. SHOUPP 

':entract Manager _________________________^______________ W. DEE SHEPHEPLD 

14 1 



142 

Brookhave?& i'l'ational Laboratory (Associated Universities, -. 
contractor) Upton, Long Island, IS. P. 

Princton University 
Tale Uniyersity 

University of Pennsylvania 
University of Rochester 

The participating institutions are : 

Columbia University 
Cornel1 Universitv 
Harvard IJnirersity 
Johns Hopkins UniversitS 

Massachusetts Institute of Technolo= 

Chairman, Board of Directors- - __-__- -_ - -------- - -- --- -- p. STUABT &caULar 
President, AUJ ______________-_--------------------- LLOYD v. BaBsu 

Vice President, AUI and Laboratory Director--------- Dr. LELAXD J. HA~~~~~ 
Deputy Laboratory Director ____-_______- ---------------- Dr. GE~ALD T~ 
-4ssistant Director, University Liaison ___--_---_----- Dr. KOBEXT A. p~~~~~~~ 

Xi~olls &om& Power Laboratory (Gelleral Electric Co., contractor j, 
Schenectadg, N. Y. 

General Manager, Operating Department-------------------- K. R. VAK T&ssEL 
. Manager, Technical Department _______------- ------------- Dr. K. H.  KIN^^^ 

Lo8 Alawws S&en.tific Laboratory (University of California, 
contractor), Los Alamos, N. Mex. 

Director ____________________----------------- ------ Dr. ~'O~IS E. BBADBUR~ 
Technical Associate Director ________-___--_----- ----- Dr. DAROL K. F~o~ax 

Hound Laboratory (hlonsanto Chemical Co., contractor), 
Miamisburg, Ohio 

Project Director ____________________----------- --__- Dr. N. N. T. SAX- 

Laboratory Director ________________-___-------------- Dr. JOSEPH J. BWAQ~ 

Oak Ridge Institute of Nuclear Xculd;es (contractor), 
Oak Ridge, Tenn. 4 

The sponsoring universities of the Institute are : 
Agricultural and Mechanical College University of Alabama 

of Texas University of Arkansas 

Alabama Polytechnic Institute University of Florida 

Catholic University of America University of Georgia 

Clemson Agricultural College University of Kentucky 

Duke University University of Louisrille 

Emorx Unirersity University of Naryland 
Florida State University 
Georgia Institute of Technology 

Louisiana State University 

Mississippi State College 
Xorth Carolina State College 

Rice Institute 

Tulane University of Louisiana 
Vanderbilt University 

Virginia Polytechnic Institute 

University of Nississippi 

University of h'orth Carolina 

University of Oklahoma 
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Radiation Laboratory (University of California, contractor), 
Berkeley, Calif. 
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ISOTOPE DISTRIBUTIOK DATA 

i 
Juip 1.1951. 1 Juls 1.1952. 
lune 30,1952 i XOV. 30,1952 

3.486 1,590 
2,305 802 

33 1 146 
245 160 
21 1 77 
366 176 
129 49 
129 49 
214 72 
124 49 
83 35 

1.1S3 455 

8,809 3,660 

14 
54 

21 li 
x 

1 Shipments from Oak Ridge National Laboratory, Oak Ridge, Tenn. 
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yTotsl number of shipments to Nor. 30, 1952. 
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SPPESDIX 5 

PHYSICAL RESTURCH COKTR~CTS 

Chemistry 

Alabama, D'nj'Z?er8ity of. J. L. Kassner and E. L. Grove, Prindpleg, meorS, 
and Practice of High Frequency Titrimetry. 

Arkansas, Vniversity of. R. H. Arndt and P. E. Damon, Radioactivity of ner- 

mal Waters and its Relationship to Geology and Geochemistry of Uranium 
Arkanam, University of. R. R. Edwards, Chemical Effects of Nuclear T~~~ 

forma tion. 
Calif orniiz Institute of Technology. Harrison Brown, fi'undamental Geophem- 

istry. 
California Institute of TeohndOgy. Norman Davidson, Complex 10~ and 

Reaction Mechanisms in Solution. 
Calif omia, Vniuersity 01. C. S. Garner, Isotopic Exchange Reactions. 
California, University of. J. H. Hildebrnnd, Studies in Intermolecular F~~~ 

and Solubility. 
Canisius CoEZege. R. H. Schuler, Use of Iodine as a Radical Detector in Badla. 

tion Processes. 
Carnegie Institute of Technologu. T. P. Kohman, Nuclear Chemistry Research. 
Catholic University of America. E'. 0. Rice, Thermal Production and Idam- 

cation of Free Radicals. 
Chicago, University of. W. F. Libby, Radiochemical and Radiobiological 

Research. 
Chicago, University of. Anthony Turlsevich and Nathan Sugarman, Operaam 

of Synchrocyclotron. 
Chicago, Univmsity of. Anthony Turkevich and Nathan Sugarman, Nuclear 

Chemical Research. 
Chicago, University of. H. C. Urey, Natural Abundance of Deuterium and Other 

Isotopes. 
Colorado, Univerclity of. J. R. Lacher and J. D. Park, Thermochemical Stndigs 

Columbia University. J. L. Kulp, Uranium-Lead Method of Age Determination. 
Columbia University. '0. K. LaMer, Fundamental Inyestigation of Phosphate 

Columbia UnW8sity. J. M. Miller, Basic Chemical Research. 
Colzcmbia Unizvrsity. R. M. Noyes, Photochemical Reactions of Iodine. 

Columbia Unizwsity. W. A. Selke, Ion Elxchange Chromatography. 
Columbia University. T. I. Taylor, Separation of Isotopes by Chemical 

Connecticut, University of. Roland Ward, Trace Element Distribution BetKen 

of Organic Fluorine Compounds. 

Slimes. 

change. 

a Melt and Solid. 

1 Contracts listed as of h'orember 30, 1962. 
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~IE grtivfl8itY. J. L. Hoard, Structure of Fluorocarbons, Elementary 

e E-iz.~8itu. D. G. Hill, Some Chemical Reactions at High Temperatures, 
8ity. R. A. Day, Jr., Study of Stability of Complex Ions. 
ity. Ti’. H. Jones, Mass Distribution in Proton-Induced Fission. 
niwrsitg. R. E. Johnson, Exchange Eetween Labeled Halogens 

tain Inorganic Halides. 
tat0 University. Raymond Sheline, Search for Long-Lived Radio- 

itg of. G. B. Butler and L. R. Phillips, Preparation and Prop- 

Fdhant grtiversity. Michael Cefola, Formation of Complexes by Thenoyltri- 

-Hge Washington Univwsity. C. R. Naeser, Fluorides of the Rare Earth 

Jack Hine, Occurrence and Rate of brtah 

lmtitute of Technology. R. B. Bernstein, Studies in the Field of Stable 

igind fmtitute of Technology. George Gibson, Fundamental Chemistry of 

minois Institute of TWhnOZogy. H. E. Gunning, Decomposition of Organic 

]uin& Institute of Technology. Martin Kilpatrick, Fundamental Chemistry 

on Compounds. 

,,Hrities ; and Theoretical h’uclear Studies. 

Quaternary Ammonium Ion Exchange Resins. 

fl,oroacetate and Other Chelating Agents. 

01 T~hnoloQy. 

paterim Exchange Reactions. 

uoiecules by Metal Photosensitization. 

of ozone. 

Solations. 

termined from Diffusion and Thermal Diffusion Measurements. 

,ginoh Institute of Technology. S. E. Wood, Properties of Non-electrolytic 

[#inoi8, Uderaity of. H. G. Drickamer, Mechanism of Molecular Motion De- 

iaj,&, University of. P. E. Yankwich, Studies in Radiochemistry. 
fdbna, University of. L. L. Merritt, Studies with Radioactive Tracers. 
fm, Btate University of. R. E. Buckles, Nechanisms of Addition of Halogen 

and of Halogenation Arising from the Action of Polyhalogen Complexes on 
Organic Molecules. 

jm, &ate UnCversitu of. LeRoy Eyring, Preparation of Rare Earth Oxides. 
hm, State Unicwsity of. Karl Kammermeyer, Separation of Gases by DE- 

[OWU, Gtate University of. Stanley Wawzonek, Behavior of Organic Compounds 

dohns Hopkim University. ”5’. S. Koski, Nuclear Chemistry, 
Lamq Dniver8ity of. P. W. Gilles, High Temperature Research. 
Honeas, University of. P. W. Gilles, Eot Laboratory Assistance. 

Zatlsas, liniuersity of. J. 0. Malone,r, Application of Radioactive Tracers to the 

heion Through Permeable Membranes. 

at the Dropping hIercury Electrode. 

bign of Distillation Columns. 
tuiam’lle, Vniversity of. R. E. Wiley, Synthesis and Properties of Ion Exchange 
Resins. 

ifaodacheurdfa Institute of TechnoZogy. cf. D. CoryeIl, D. N. Hume, and J. D. 
Boberts, Nuclear Chemistry Research. 

fl~sachusctts InatitUte of Technology. A. M. Gaudin, Techniques in Mineral 
Engineering. 

t[Wachwretts Institute of Technology. P. M. Hurley, Isotopic Abundances 
Of Strontium, Calcium, and Argon in Certain Minerals. 
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uichigan state Collcye. 

halogen Compounds. 

3IicIiiga1z, Oniuersity of. P. J. Elring, PoIarographY of Organic Commnrili,. 
uic1iiga?i, L-Tliz:cysitg of. 

,IficlLigan, GniversitLi of. TewWrature Chemical Tilp, 

21'ezo HantpS]ki,'e? Gniwrsitg of. 

Xezu Hampshire, Cn it-eraity of. H. 31. Haendler, Infrared Spectroscopy ,,f It,. 

organic Fluorides. 
Keto Pork State Teaclm-s College. 0. E. Lanford, Concentration of yet 1 rogPb 1, 

by Chemical Exchange. 
xew yorl;, G?aiz.usity of. C. V. King, Measurement of Metal Dissolution Itate&. 
Xortlb Carolina State College. F. P. Pike, Performance of Contactors fop 

Liquid-Liquid Extractors. 
h'orthzuestern Unirersity. Fred Basolo, Mechanism Of Substitution Reactio4, rjf 

Inorganic Complexes. 
RTorthzoestern University. J. E. Pitts, J r., Investigation Of the Photo-chemistrv 

of Organic Acids, Ethers, and Ketones. 
Notre Dame, University of. 

Oklahoma Agricultural and Nechanical College. T. E. JIoore, Separation of 

Oklahoma, Universitg of. J. R. Xielsen, Spectroscopic Properties of ~l~~~,~ 

Oregoit State College. A. V. Logan, Mechanism of the Jacobsen Rearrangemellt 
Oregon State CoZZege. T. H. Korris and J. L. Huston, Study of Generaliw ~~i~l. 

Base Phenomena with Radioactive Tracers. 
Oregon Xtate CoZEege, Joseph Schulein, Separation of Deuterium from Hsdroge7trr, 

by Means of Zirconium Metal. 
Oregon, University of. D. F. Swinehart, Construction of Mass SWtectrometer fc,p 

Use in Studying Chemical Reaction Kinetics in the Gas Phase. 
Pennsylvania State College. T. F. Bates, Mineralogy and Petrography of era- 

niferous Shales and Lignites. 
Pennsylvania State College. W. C. Fernelius, Stabilities of Coordination corn- 

pounds and Related Problems. 
Pennsylvania State College. B. F. Howell, Jr., Dielectric Constant of Rocks 

and Minerals. 
PemwyEvania State College. C. R. Hinney, Chemical Kature of Organic Matter 

in Uraniferous Shales. 
Pennsylvania State ColEege. W. W. Miller, Chemical Reactions Induced in COD- 

densed Systems by Beta Decay. 
Pittsburgh, Gniversity of. Henry Freiser, Development of Organic Reage~~t~ 

in Inorganic Analysis. 
Pittsburgh, Unirersity of. Robert Leyine, Synthesis of Beta-Diketones and Bets- 

Ketoesters with Heterocyclic Kuclei. 
Princetort University. X. H. Furman, Research in Analytical Chemistry. 
I'rincetolt Dnicersity. John Turkevitch, Study of h'ucleation Processes. 

Purdue Univer*sif?l. H. C. Brown, Chemistry of Polyvalent Metal Halides. 

Purdue University. IT. W. Brandt, Metal Ion Chelate Complexes. 

Purdue University. Thomas DeVries, Polarographic Studies in Nonaclueom 

Purdue Unicersity. W. F. Edgell, Molecular Spectroscopy. 
Pwrdue University. IT. H. Johnston, Gas Phase Exchange Reactions. 

11. T. Rogers, PhT-sico-Chemical Inl-estigation of lrzthv 

K. IT. >Ieinke, Xuclear Chemical Itesearch. 

E. F. Westruni, Jr., 

modpamics. 
H. 31. Haencller. Inorganic Fluorides. 

Xilton Burton, Research in Radiation 

Inorganic Salts by Liquid-Liquid Extraction. 

carbons and Fluorinated Hydrocarbons. 

Solvents. 
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rnirersitg. 31. G. lllellon, Spectrophotometric Studies of Complex Xole- 

8. F. Scott, Atomic Weight of Bismuth. 
/!,teclmic Ins tit ut e. L. G. Bassett, Solrent Extraction of Inorganic 

Ellicersity of. E. 0. Wig, Radiochemistry. 

rsitg. 
rsitll. IT. Rieman 111, Analytical Chemistry of the Polgphos- 

H. L. Friedman, Solutions of Inorganic 

E. R. Allen, Polar Inorganic Compounds. 

cnli,fornia, University of. ~~~,~~~~ in Solvents of ~nw Dielectric Constant. 

,~tlr Cavali'tta, University of. 0. D. Eonner, Ion Exchange Equilibria. 

- $k 
Uizirei'sity of. H. W. Davis, Use of Carbon 14 in Study of Allylic 

B. P. Burtt, Mechanism of Gaseous Radiation Chemical 

ersity of- Louis Gordon, Coprecipitation from Homogeneous 

Henry Linschitz, Photochemical Reactions of Complex 

Unicersitg of. 

Analytical Chemistry of Thorium. 

nniztersitp of. 
les in Condensed Phase. 

itv of. G. K. Schweitzer, Study of Radiocolloids. 
&e, University of. H. A. Smith, Rates of Catalytic Reactions Involving 

elatire Vapor Pressures of Water and Deuterium Oxide in the 
presence of Certain Salts. 

,,H,,CSYee, University of. P. B. Stockdale, Chattanooga Black Shale as a Source 

-;fd8, uiniversitzj of. G. H. Syres, Spectrophotometric Quantitatire Determina- 

t'rtth, I;;niziersitg of. Henry Eyring, Research on Surface Chemistry and Zir. 

8 &A, Cflicersity of. A. L. Wahrhaftig, Ionization and Dissociation of AIolecules 
4 k,~ Electron Bombardment. 

3 ;rob, Cnirersitu of. B. J. Zwolinski, Induction of Chemical Reactions by High 
f Requency Discharges in Gases. 

S rgderbiZt University. E. JV. Jones, Raman Spectra of Some Inorganic Com- 
3 

i'mdcrbilt University. M. D. Peterson, Radiation Stability and Inorganic Radjo- 

lirqinia PoZ?/tec7mic Institzrte. R'. F. Murphy, Mass Transfer Studia in Liquid- 

:'r].~hif~gton, Btate Cotlege of. H. IT. Dodgen, Formulae and Stability of Complex 

tion of the Platinum I\letalS. 

@dum Corrosion Studies. 

3. 
$ 
J 

~ 

s 

ponnds. 

chemistry. 

Liquid Extraction. 

Ions in Solution, 

QRhin3tQn Universitg ( St. Louis). 
Isotopes. 

J. \V. Kennedy, Separation of Lithium 

K. H. Gayer, Solubility of Uranium and Thorium Oxides il; 

R. B. Hahn, Analytical Chemistry of Radioactive Elements. 

E. L. Pace, Thermodynamic Properties of Gases 

agkW university. 

'tfte universif P. 
€Mute Acid and Base. 

Rese?ye hil;ersif?f. 
hrbed on Solids. 

'wconsi% university Of. 

fMcrmsin, cniverSifZ/ Of. 
w. J. Blaedel, High Frequency Titrations. 
Farrington Daniels, uranium Exploration and & I 4 moverF from Low Grade Ores. 
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wigemsin, Uniuemity of. E. L. King, Rates and Mechanisms of Osidatjon B+ 
actions Involving Cerium (IT). 

Wisconsin, Universitg of. J. E. Willard, Application of Radioactive Isatoh 
L. tri 

Chemical Problems. 
yaic University. H. S. Harned, Dfision Coefficients Of ElwtrolFtes 

Molecules. 
ant, 

Metal Zurgy 

Alabama, University of. T. N. McVay, Investigations of Enamels on &tal8. 

Alfred university. 
Arlamas, University of. W. T. Smothers, RWrYSblliZatiOn of &nminm OPide. 
Amour Research Foundation. Mas Hansen, Phase Diagrams of Zirmoinm. 
Bausch and Lomb Opticat Go. N. J. b%eidl, Irradiation Damage to Glass. 
Oalifornia, Uniuersitql of. E. R. Parker, Creep of Mloys. 
Californda, University of. J. A. Pask, Mechanics of Metal Ceramic Bonding. 
Camegie Institute oj Technology. George Derge, Electrochemical Studies of 

Uarnegie Institute of Technology. Roman Smoluchowski, Stndies of (jraln 

Carnegie Institute of Technology. Roman Smoluchowski, Radiation bag@ 

Chicago, University ot. Lotbar Meyer, Structure and Properties of Graphite. 
Columbia University. G. I;. Kehl, Mechanism of Netallographic Etching, 
Columbia Undversity. H. H. Keilogg, Electrolrtic Production of Zirconium. 
Columbia University. T. A. Read, Diffusionless Phase Changes in Solid Meus 

Columbia University. W. A. Selke, Thermodynamic Properties of Sodium vapors 
Dow Chemioat Co. J. C. McDonald, Effect of Nonmetallic and Alkali Nehj 

ff enera,? Electric Co. J. E Holloman, Development of Zirconium Alloys. 
ff eneral Electric Co. J. D. Nisbet, Fundamental Metallurgical Research. 
Graham, Crozoley, and Associates. 
G-reat Lake8 Carbon Corp. L. H. Juel, High Density Graphite. 
Horizon8, Inc. M. A. Steinberg, Preparation of Thorium Metal. 
Horizons, Inc. Eugene Wainer, Electrodeposition of Zirconium Metal. 
Illinois Institute of Technology. T. J. Neubert, Imperfections fn Solids. 
Illinois, Univereit~ of. P. A. Beck, Annealing of Cold Worked Metals. 
IlEinofs, University of. Frederick Seitz, Mechanism of Substitutional Diffusion 

in Metals. 
IZEinois, Uniuer8z'ty of. Frederick Seitz, Experimental and Theoretical Inresti- 

gation of Radiation Damage in Solid Materials. 
loma, Btate Uniuerstty of. N. C. Baenziger, Structure and Properties of Inter. 

metallic Compounds. 
itfassachusetts Institute of Technologg. M. B. Bever, M. Cohen, B. SWhY-kl 

Thermodynamics of Metal Solutions ; Solid Solutions and Grain Bo=d.ftris ; 
and Fundamentals of Cold Working and Recrystallization. 

S. C. CoUins, Mechanical Propertie9 Of 

Metals nt Low Temperatures. 
F. H. Norton, Metal-Ceramic Inter- 

actions. 

V. D. Frechette, Graphitization Of Carbon. 

Nonaqueous Nelta. 

Boundaries and Lattice Imperfections. 

Studies. 

and Alloys. 

Impnri ties on the Corrosion Characteristics of Nagnesium. 

C. A. Crowley, Electromning of Zirconium. 

MU88UChUsett8 Institute of Technology. 

Massachusetts Institute of Technologg. 

Massachusetts Institute of Technology. F. H. Xorton, Refractories Resad. 
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husdts Institute of Technology. B. E. Warren, Studies of Radiation 

arozinct Btate CoZEeye. K. 0. Beatty, Thermal Properties of Konmetallic 
@' is at High Temperatures. 
= g8teria 

stats University. C. H. Shaw, Soft X-ray Absorption and Emission Spectra. 

g&versity of. Pierre VanRYsselberghe, Polarographic Studies on the 

@@ 
p$&" 

@d@t rosjon of Zirconium. 

guunia Btate CoZZege. 

0&ersity. Karl Lark-Horovitz, Radiation Damage Studies. 

H. J. Read, Corrosion of Zirconium. 
cor 

~~~~~, Uniueraity of. W. E. Wallace, Thermochemistry of Alloys. *' 
prd!e prsrssda@' PolyteChdc Inatitute. H. B. Huntington, Anisotropic Self-Diffusion 

Uduersity. 0. C. Shepard, Resistance of Materials to Dnvironment 

EEectfio PrOdUCt8, Inc. W. E. Kingston, Self-Diffusion and High 

e#8ee, University of. E. E. Stansbury, Energy Changes from Plastic De- 

In getals- 

Of' 

Tmprature Phenomena. 

GtOtrf ora 

gylvafiia 

,-,Iten Lead and Bismuth. 

*- 
formation. 

ftafam Areas of Finely Divided Materials. 
F2~ita, University of. Luther Lyon, Permelbility Methods of Determining 

Physic8 

Polytechnique Institute. Howard Carr, Research with Mass Spec- 

W. F. G. Swann, Cosmic Ray Showers and 
trometer. 

Counters.' 

Bprfol Re8eWCh Foundation. 

srom u&m-sity. R. A Peck, Jr., 500 Kev Cockroft-Walton. 
nrgomh Inatitute of Technology. C. D. Anderson, Cloud Chamber Cosmic Ray 

cdifwnitl. Inetitute of TechnoZogy. R. F. Bacher, One Billion Volt Electron 

Cdjfmia Institute of Technology. J. W. DuhZond, Precision Nuclear Spec- 

cdijmia Inatitute of Technology. W. A. Fowler, Energy Levels in Light Nuclei? 
cdifornia, Univerrrity of. R. B. Brode, Mesons and Showers.' 
cu'alifornia, University of. J. R. Richardson, Proton Range Energy Studies? 
Camegis Imtitute of Technology. Edward Creutz, Nuclear Research Using 400 

CaseInatitute of Tec7~noZogy. R. S. Shankland and E. F. Shrader, Gamma Ray 

Chiwo, University of. S. K. Allison, Interactions of Light Nuclei. 
Chicago, University of. H. L. Anderson, High Energy Proton Studies? 
biCaP0, Uniueraity of. Marcel Schein, High Energy Primary Interactions.' 
Columbia University. W. W. Havens, Jr., Kuclear Physics Research. 
Columbia University. L. J. Rainwater, High Energy Proton Studies.' 
CQkmbia Univeraity. C. H. Townes, Kuclear Moments and Masses by Micro- 

Wne Spectroscopy. 
c@nectkut, LTniversity of. 

Cornell university. E. R. Wilson, Photon-Neson Reactions? 

Studies.' 

gpnchrotron. 

trosCOPY. 

MeV Cyclotron. 

Spectra Produced from 30 blev Betatron, 

S. S. Friedland, Mass Spectrometry. - 
'ConhCt admfnistered through the OBce of Naval Research, Washington, D. C. 

'. 
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Utcke Gizicersity. 

Duke u?iiz:ersity. 
fi'zorida, Z,T.ttiversifU of. 
George Washington t7nivwSity. 

Harvard Unioersitg. 
Illinois, G'nicersitg of. 

Indiana, Fnicersity of. 
lowa, State University of. J. A. Jacobs. Research with Electrostatic G 

ZozGa, State Universitg of. J. A. Van Allen, Ultra High altitude Cosmic Rav,: 
Johm Hopkins University. G. H. Dieke, IUOlecular Spectra of Tritium itItli 

John8 Bopliins Ulzireruify. S. S. Hanna, Neutron Cross Section M,easureluf,rtlk 
Kansas State College. (3. h3. Fowler, Precision Beta Ray Spectrometry. 
Kamas, Universitg of. J. D. Stranathan, Precision Proton Reactions: 

Uassaciiusetts InatitUte of Tech?wEogy. G. R. Harrison, Echelle Smctroscopf- 
alassachusetts Institute of Technolog&f. 31. S. Livingston, Energy Le\-els aoi! 

dIichigan, University of. J. AI. Cork, Beta and Gamma Ray Spectra.* 
Michigan, University of. H. R. Crane, 300 Nev Racetrack Synchrotron. 

iliichigan, Uxiversitg of. W. E. Hazen, Cosmic Ray Showers and Penetmtinq, 

Michigan, University of. W. C. Parkinson, Kuclear Research Ivith c-itlt3 

Minnesota, University of. C. L. Critchfield, Heav Particle Component.: 
Minnesota, Ziniveraity of. J. H. Williams, Precision Particle Scattering2 
Minnesota, University of. J. H. Williams, 50 hlev Ion Accelerator. 

Nebraska, Universitg of. Theodore Jorgenson, Jr., Energy Losses of LOW E~~~~;.~ 

Charged Particles. 
New Pork University. 
North Carolina, Uiriversity of I A. V. Nasket, Nuclear Disintegrations in photcc 

graphic Plates. 
h70rth Carolina, Zinicersitg of. E. D. Palmatier, Studies of h'arrow Showers and 

Intensity Fluctuations. 
Northwestern University. J. H. Roberts, Use of Photographic Emulsions Eli- 

riched in Lithium 6. 
Xotre Dame, Universitg of. Bernard Waldman, Energy Spectra of Exdt& 

Nuclei.' 
Nuclear Development Associates. 
Ohio State Uniwrsitg. J. N. Cooper, Nuclear Spectroscopy with Van de GraaZi 

Generator. 

Ohio State U?tiversit~/. J. G. Daunt, Low Temperature Physics and Suclex 
Paramagnetism. 

Ohk state Uni cersity. 
Oregon Sta.te College. E. -4. Yunker, Construction of 37-inch Cyclotron. 
Pennsylvania. Uniz'crsity of. W. F. Lore, Solid State Physics at Low Temw:i- 

Pennsylvania, Uniucrsitg of. W. E. Stephens, Beta and Gamma Ray Studie-' 

Pittsburgh, Cniversity of. A. J. Allen, Precision Particle Scattering.' 

Princeton Unicersitg. G. T. Reynolds, Meson Enerm Spectra Stars and J%~rs~~. 
Princeton Liniveruify. AI. G. White, Nuclear Research using 17 Mer CWlotri" 

H. W. Sewson, Nuclear Physics vith 4 MeV ~1 
ectrostitii,. 

Generator. 
IT. 31. Xielsen, Cosmic Ray Stars.z 

D. 0. Swanson, Lon- Energ&- p-d Scattering 
Zoltan Bay, Short Life-Times.2 

Sorman Ranisey, High Energy Particle Inter;ictiou,. 
G. 31. Almy and F. IT. Loonlis, xuclear Disiiltegr 

A. C. G. Mitchell. Beta and Gamma SWctra.2 

Wii,,, 
Schemes.' 

eneratc,l 

& L. 

Fluorescent Spectra of Solid Uranium Compounds. 

Radioactivity.' 

Particles? 

Cyclotron. 

- 

S. A. Korff, Relative Neutron Intensities.' 

Herbert Goldstein, Fast Xeutrnn Data. 

Herschel Hausman, Modification of 42-inch Cyclotr(ln. 

tures. 

cz .- 
Contract administered through the Ofice of Naval Research, Washington, D. c. %i-l<-\::., ! { j 

,$C 
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-,,, ftico, Uniuersitv of. Letitia Del Rosario, Meson Studies at Lon+ 

u&~ersit~. 

~&,mrsity. F. F. Rieke, Electron Accelerator Deyelopment. 

university. R. N. Whales, Research with Spwhrow'on. 

Ernst Bleuier, Research with Cyclotron. 
:",'lie university. Earl Lark-Hororitz, Modification of the Cyclotron. 
f'#fdY.e 

pfdM Polytechnic Institute. G. N. Glasoe, High Speed Coincidence Cir- 
g&,8elaw 

I,&tute. T. W. Bunner, Nuclear Physics of Light Elements. 
&$&em 7jruiversity of. It. E. Marsh&, High Energy Xuclear Physics. 

Universitg. F. G. Dunnington, Kuclear Noments.' 

ord Ulciver8ity. Felix Bloch, R'uclear Xoments.' 
~~f~~ UfiiVW8itfl. E. L. Ginzton, Billion Volt Electron Reactions? *" ;gfacus B, Univm8ity of. Kurt Sitte, ccmnic Rax €ks?ar& 

UniW8ity of. E. L. Hudspeth, Fast ISeutrou Interactions. 
rdBrhiiEt Universit~. S. K. Haynes, Beta Ray Spectroscopy. 
,d&iZt University. D. L Hill, Keutron Spectroscopy with Specific Ioniza- 

d Beta Ray Spectrometry. eru@ 8": 

p@e'B 

I Y. 

don TecbniqQm. 
FMbi9Wt-O TZ, University of. J. E. Henderson, Meson Momenta and Positive 

gs@.* 
gHbwtm, University of. A. L. Hughes, h'uclear Structure and Shell 

stFoctm* 
a&@m, umhW8ity of. J. H. hlanley, 60-inch Cyclotron Program. 
,rNhiwtolt, Universitg of. R. D. Sard, Meson Production and Disintegration.' 
,rismein, University of. J. R. Dillinger and C K. McTktne, Low Temperature 

gbc(mi.n, University of. R. G. Herb, Kuclear Research with Electrostatic 
physics. 

enerator. 
ghconsin, University of. 

rflk Unioersity. 
R. G. Sachs, Theory of Light Xuclei. 

Gregory Breit, Theory of Nuclear Structure.' *- - 

Unwer8itg. Henry Kraybill, Atmospheric Showers.' 
r,& linwersity. El. 0. Pollard, Energy Lerels, High Speed Counting Tech- 

I& University. H. L. Schultz, Neutron Cross Section Measurements. 
rde Uttiversity. W. W. Watson, Radioactivity Studies. 

niqueci' 

BIOLOGY, BIOPHYSICS AND MEDICINE RESEARCH CONTRACTS 

Biology 

dpriwlture, Departme?zt of. H. R. Bird, Embryonic Metabolism and Internal 

Ammlture, Department of. F. W. Parker, The Improvemedt of Soil Man- 

mEture, Departnmnt of. Berley Winton, Study of the Effects of Radiation 

h@?ican Mead Institute Foundation (0h.icago). B. S. Elchweigert, Relation 

BadiatiOXlS. 

agement end Crop Production Through Investigations with Isotopes. 

DP Chickens. 

5f VItamin Bo to Nucleic Acid Metabolism. 

'Contract admmtered through the Oftice of Naval Research, Washington, D. c. 
28448Wk-11 
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Amherst CoZZege. P. T. Ires, Research in Radiobiology and Eiocheacal G, 
netics using Radioactive Isotops. 

Amherst College. G. Tf. Kidder, Studies on SUdeic Acid and Free ~~~l~~~~~, 
Synthesis in ?;oimaf Tissue and in Tumor Tissue X-sing Carbon 14. 

bizona, Uniceraity of. 
of 

Phosphorus from Biological Material and TptaBe of Strontium by yariou 
me Crops. 

Arkansas, un ioersity of. Jacob Sacks, Study on the Ph*I?horylation cycle 
in 

the Intact Animal 'Lisiug Itadioactire PhoSpboruS 
Arkansas, university of. J. hi. Siegel, Inrestigation of Intermediary &etab 

lism of the Photosynthetic Bacteria. 
Buttelk Memorial Institute. K. 8. Chester, The Xutrition of Obligate parasite 

in Plants. 
Battells dienzoriat Institute. K. S. Chester, The Use of Radioactive 

in the Study of Mode of Action of Fungicides. 
Boston Univmsity School of Biedioine. W. C. Boyd, Blood-GroupSpec&- B-,. 

glutinins from Plant Sources. 
Boyce Thompson Institute (Fonkers). G. L. McNew, Use of Tracer-LahIled 

Fungicides in Determining the Mechanics of Protecting Plants from pmem 

Diseases. 
Brown University. J. W. Wilson, The Role of the Intestinal Flora in Radiation 

Injury. 
CaZi/ornia Ilzstitute of TechnoZog7y. G. W. Beadle, The Genetic and cFtoi0aed 

EfTects of High Energy Radiation,' 
CaZifoMa Institute of Technology. Henry Borsook, Biological Synthesis 

Protein with Use of Isotopes.' 
California, University of. H. A. Barker, TV. Z. Hassid, and C. 0. De1wide, 

Tracer and Enzymatic Studies on the Metabolism of Plants and Bacteria. 
California, Uniuer8itu of (Davis). A. S. Crafts, The Use of Radioactiye 1s5 

topes and Other Indicators to Study Absorption and Distribution of Herbi- 

cidal Chemicals in Plants. 
California, University of (Davis). 0. E. Hart, The Effect of Radiation on Work 

Capacity and Longevity of the Dog. 
California, University of. Louis Jacobson and Roy Orerstreet, Study of the 

In tcrnal or Metabolic Factors and the External or Environmental Factors 
Influencing Ion Absorption by Plants. 

California, University of (Davis). Max fileiber, Intermediary Metabolism of 
Organic Compounds and Biological Synthesis in Farm Animals. 

California, University of. P. R. Stout, Micronutrient Element Nutrition of 
Plants as Determined by Essential and Non-Essential Soil Borne Heary 

Metals of Importance in Plant Nutrition. 
CaEifornia, University of (Riyerside). F. M. Turrell et al., Use of Badioactife 

Tracers in Studies of the Mode of Action of Organic Insecticides. 
California, Gniversity of, at Los Angcles. T. A. Geissman, The Sites and Mech- 

anisms of Action of Physiologically-Actire Substances, with Particular APPli- 

cation to Drugs upon the Autonomic Nervous System. 
California, University of, nt Los AngeZes. S. G. Wildman, The Study of Plant 

Virus as Approached by the Study of the Normal Plant Proteins. 
Chicago, University of. Hans GaEron, Effect of Blue and Dark Red Light UpOD 

Reactivation of Ultrayiolet Treated Photosynthetic Micro-organism. 
Chica~o, Cinivevsity of. E. M. fz. Geiling, Biosjnthesis of Radioactive Dm 

Cbmponnds. 

2 Contract administered through the Office of Naval Research, Washington, D. c* 

TT. H. Fuller and W. T. JIcGeorge, Ctilization 
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gg&~Zt~~l CoZIege. J. 0. Dinwiddie, Jr., Investigation of the Mode ~ 

.&&@ 

~ J$"b 

&' 

kctian of Xaleic Hydrazide RS a Plant Growth Regulator. 
fiL ia ~niz7ersitY. Theodore Dohzhansky, The Population Genetics of Species 

C. G. King and H. B. Burch, To Identify Precursore and 
n'iWfl ducts Containing Radiocarbon, in Studies of the Role of Glucose, 

ic Acid, etc., in hletabolism. 

,ill@ bio university. J. H. Taylor, Nucleic Acid and Protein Synthesis in In- 
- 

: &d@l Cells and Chromosomes Studied by Radioactire Tracers and Auto- 

.L 

I r)rofiopbila. gniuer8ity. 

w.-- 
di@Pbs. 

@ tiMt AgriWltUral Experiment &tation. J. 0. Horsfall and A. E. Dimond, 

0&~8ity. M. R. Zelle, Cytological and Genetic Studies of Bacteria 

fg,.e, gniverrrity of. A. N. Clark, Radiation Effects upon Haploids and 

rhiPe uflivvgitg. I. E. Gray, (A) Studies on S,mthetic Potentlnlfties of Liver 
- suelei In vitro; (I%) Shell Formation in Mollusks as Studied by Radioisotopes. 

university. P. J. Kramer, Study of the Factors Affecting the Absorption 
. l-@oaCtiVe Phosphorus by Mycorrhizal and Non-Biycorrhizal Roots of 

w. ~hurston Laboratories (LOB Angeles). B. H. Ershoff, Comparative 

msts of the Known B Vitamins and an Unidentified Antitoxic Factor in Liver 

*RRndintion Injury in the Rat. 
univerdt~. A. V. Bentty, Studies of the Influence of Oxygen Level and 

Tempratwe on the Eft ects of Ionizing Radintion. 

FLdda, Oniuemiity of. G. K. Davis, J. P. Fenster, and A. M. Pearson, Con- 
pfntmtim of Mineral Elements in the Fetus and the Relationship to Plncental 

mnsfer of these Elements. 
~~aorn Universitv. E. V. Brown, Fate of Thiamine and Thiamine halogs 

Be Animal Body. Mechanism of Thiamine Inhibition by Thiamine analogs. 
 am University. F. F. Nord, Investigation on Enzymatic Degradation of 
Satire and Chemically Modified Proteins. 

.si& Dnivffsitv or. E. P. Odum and J. J. Paul, An E)cologieal Study of hnd- 
Be, Succession, and Indicator Invertebrate and Warm-Blooded Vertebrate 

Populations of the Savannah River Operations Areas. 

hid Research Laboratories (Washington, D. C.). Milton Harris, The Chem- 
ismy of Bioswthesized Isotopically Labelled Cellulose and Allied 
Pol fsnccharides. 

&m-d University. Karl Sax, Intensity of Radiation and Chromosome 
Breakage.' 

&uat.& Univwaitu. L. A. Hansborough, The EBect on FertiUzation and De- 
TdOPment Of Labelling the Germ Cells. 

!&@, University ol. W. IC. Ferrell, and E). El. Hubert, A study of Absorption 
and Translocation of Mineral Elements in Diseased and Healthy Weatern IVhlte 

of Plant Disease by Nuclear Radiations. 

ed to Effects of Radiation. 

of Habrobracon. 

by the Use of Radioactire Materia&. 
Zlnoi~, Univmsif y of. I. C. Gunsalus, Intermediary Metabolism of 

.*lnOh, Unirwsify of. R. G. Hansen, Utilization of Carbon 14 in StudieB of 
bhhydmtes. 

be Metabolism of Lactose. 

**, 

- rl 
t :CoakaCt administered through the Office of Kava1 Research. Waahington, D. c. 

:B -g 
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Ill$&, University of. B. C. Johnson, Nutritional Bidemistry on the hIetat,- 

Illinois, University of. H. H. Uitchell, Content in Human ‘Jksnes of Elel,.t 

llzdiapza University Foundation, Felix Haurowitz, The Mechanism of the co~,- 

Indiana University Foundation. 
in 

Indiana Unicersity Foundation. T. X. Sonnebom Specific Immobilizatio,, 

Indiam University Foundation. W. J. Tan Wagtendonk and W. A. &Iitchhn, 

Interior, Department of. W. A. Chipman, Survex of the AWumulation of 

Iozca Gtate College. 

Iowa State College. J. W. Gowen and Janice Stadler, Quantitative StudS oi 

Lifetime Sickness and Mortality and Progeny Effects Resulting from E~~~~~ 
of animals to Penetrating Irradiation. 

ousm of Vitamins and Amino Acids. 

Trace Elements. 

bination of Antigen and Antibody. 

Altering the Incidence of Nutations in Drosophila. 

Substances (,kntigens) of Paranzeciiint 4tcreZia. 

Immunochemistry of Paramecium AUreliU. 

activity in Narine Invertebrate Animals. 

H. J. Muller, The Influence of Radbtion 

Samuel Aronoff, Metabolism and Physiology of hots. 

Iowa state College. Fritz Schlenk, Nucleic Acid Metabolism. 
Iowa rState College. L. A. Underkofler, Combined Biochemical and phsah 

logical Action of Txrosine and Vitamin BIq. 
Iowa State College. C. H. Werkman, Synihesis and Dissimilation of Bacteria 

Nucleic Acids. 
Johns Hopkin8 University. Robert Ballentine and W. D. McElroy, &1etab,-,km 

and Functional Significance of Cobalto-Protein. 
Johns Hopkins University. B. F. Chow, Purification of Intrinsic Factor 

Gastric Juice. 
John8 Hopkins University School of Medicine. Theodore Enns and Francis 

Chinard, A Study of Relative Diffusion Rates of Isotopes from Capillaries. 
Johns Hopkins University. R. M. Herriott, (A) Transformation of E. B 

from Virus Sensitive to Virns Resistant or Vice Versa; (B) Chemical and 
Nutritional Studies of Bacterial Viruses. 

Johns Hopkins University. W. D. McElroy and C. P. Swanson, Rlodiflcntio,, 

through the Cse of Supplemental Environmental Factors of the F‘reqnenq 
of Gene and Chromosome Changes Induced by X-rays, Ultraviolet Light and 
Nitrogen Mustard. 

Johns Hopkins Universitg. C. P. Richter, Part Played by the Adrenals in the 

Ability of Rats to Withstand Radiation Effects. 
Kansas Gtate College of Agriculture and Applied #5cience. P. A. Dahm, Studies 

of Insects and Insecticides with Tracere. 
Kansae, Unhersity of. C. A. Leone and A. B. Leonard, The Hemopoietic Pbsl- 

ology of Native Rodents. 
Kentucky. Uni?xmit!r of. H. P. Riley, The Protective Effect of Certain Chemi- 

cals on the Sensitivity of Plant Chromosomes to Ionizing Radiation. 
Long Island Biological k?8OC%atiOn, Inc. Bruce Wallace, Adaptive Value of 

Experimental Populations Exposed to Radiations. 
Louisiana Btate Univeraitw and Agricultural and Mechanical College. 3. 

Bennett, The Effects of Radioisotopes on the Developmental Stages of ’Jh~ma. 

todes. 
Louisiana Btate ~niversitjj and Agrioultural ad YeGhUniCaZ Co1aege. J. F 

Christman and Virginia Williams, The Eff& of Biotin on Acetate vtWz&on 
and Lipide Synthesis by hlicro-organisms. 

I 
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tate U%ive?*sity. H. E. Wheeler, Inrestigations of the Physiology, 

P wetics and Host-Parasite Relationships of Plant Pathogenic Fungi by the 

do"ne Biobg~l Laboratov, Woods Hole, Itiaxs. P. E. Armstrong, (A) Studies 
siolcgg of Marine Organisms Using Radioisotopes : (B) Investigation 

d, tJ7ticersity of. J. C. Shaw, The Metabolism of Radioactive Carbon 

. Edward Steers, The Nature and Function of the 
emat of P-Amino-Benzoic Acid by D-Lysine as a Growth Factor for 

. A. Swenson, h'lfPects of Ultraviolet Radiations 

Egerrum and C. D. Ball, A Study of Trans- 
*aylation in Plants Using Carbon 14 as a Tracer. 

~~~~a~ gtats CoZZege. Bergene Kawin, The Metabolism in Animals of Some 
na&onUcLidS Derived from Fission. 

jfie?higan mate CoElege. H. B. Tukey, The Absorption and Utilization of Radio- 

Se~ 
gww ,%ate CoZEege. L F. Wolterink and E. P. Reineke, Hormonal and 

\bEitional Factors which Influence the Biological Half Lives of Wcium 
La Stmtium in Animals (Including Studies of Intestinal Aborption). 

~~~~~a~ University of. J. T;. Keel, The Estimation of the Rate of Mutation 
~f Certain Human Genes. 

yinnemta, UniWr8itY Of. R. T. Holman, Studies in Lipid Metabolism by Means 
Radioactive Tracers. 

pmtE8Ola, University of. W. E. Peterson et at, Study of Milk Formation by 

~,~aota, University of. E. C. Stakman, EfPects of Radioctive Substances on 

giaeouri Botanical Cfwden8. Edgar Anderson, Investigation of Il'atnral and 

~~souri, University of. Samuel Brody, Determination of Thyroid Activity in 

uimwi, University of. Jacob Levitt, Translocation of &finer& Bubstances in 

~[ram.ri, Unhersity of. L. J. Stadler, The Genetic Nature of Induced Mutations. 
Sebwka, UniversltZ/ of. E. E'. Frolili and Rosalind Morris, The Genetic Effects 

.fm Yodc MetZicaZ OoZZege. Carl Keuberg, Factors Influencing the &lubility of 

Xwfh Cardina Btate Colle,ae. W. C. Gregory, Effects of Nuclear Reactor Radi- 

bfh CaroEina stUte College. N, S. Hall, Study of the Movement of Ions Through 

hth OaroEisaa &We Coaege. S. B. Tove, A Study of the Effect of the Diet on 

forth Carolina State CoZlege of AgricuZture and Enpinssring. D. S. Grosch, 

D. P. Costello, The Eff- of Radiations of 

&@T@ 8 

f Cell Nuclei Using Radioisotopes. 

ds in Lactating Ruminants. 

hate Turnover of Yeast Cells in the Presence of Galactose. 

re merals Applied to the Leaves of Plants. 

the Gse of Radioactive Carbon Compounds. 

phnt Pathogens and Other Micro-organisms. 

BaUtion-Induced Mutations in Nicotiana. 

Farm Animals by the'Use of Radioactive Tracers. 

Piants. 

of Thermal Neutron Irradiation of Crop Seeds. 

Heav Metal Compounds and Their Netabolism. 

ation upon Genetic and Physiological Characteristics of Peanuts. 

Soil systems. 

upid Metabolism Using Carbon 14. 

The Genetic and Developmental Effects of Ingested Rndioactives. 

CuroIina, Universfty of. 
bi!d.fiC Energies on Mitosis. 
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North Carolina, University of. Maurice Whittinghill, The Partial ~li~i~~~~~~ 

of Lethal Genes Eefore Reproduction in Drosophila by the Use of Euvlrt,Q* 

mental Agents. 
Nopthzcestern Unirersity. G. H. Nicker, Comparison of the Delayed E5 

Produced bF Chemical Mutagens and bF X-rays. 
A-otre Dame, University of. C. S. EachofW, Studs of Protection of Virus 

Against Irradiation. 3 

Oberlin CoIlege. Q. T. Scott, Studies on the Physiology of Ion Accumulation and 

Electrolyte Balance in Living Cells. 
Ohlo Agric-uZfural Ezperiment station. mor Kommedahl, The PhyBioloo Bn 

rl 
Genetics of Plant Pathogenic Micro-organisms When Grown in the Presence ot 

Various Radioisotopes. 
Oklahma Aoricultural and Afechanical College. R. hi. Chattere, Effects of 

ation on Plant Growth. 
Oklahoma Agricultural and Mechanical College. Robert MacVicar, Isotope lu- 

vestigation of the Mechanism of Kitrate Reduction in Bacteria, 
Oklahoma Research Institute, University of. R. w. Gob, Study of the ~a~~~ 

of Isotopic Irradiation on Embryonic Capillaries. 
Oklahoma Research Institute, University of. LaWMxe Rohrbaugh and E). 

Rice, Study of the Translocation of Tagged 2, 4-D and Other Growth R~~~: 
tors in Plants fn Light and Darkness. 

Oregon Btats CoZZege. V. H. Cheldelin and B. E. Christensen, Vitamin-bino 

Acid and Carbohydrate-Amino Acid Interrelationships, using Isotopic 
Oregon atate Colkge. 5, C. Fang, The Mode of Action of Labelled 2, 4-Dichtoro. 

phenosyacetic Acid and Similar Agents. 
Oregon, Univerait~ of. F. J. Reithel, An Investigation Of Lactose Synthesis io 

Mammary Gland Homogenates. 
Penmylvaaia, Uniueraitu of. E. D. DeLnmnter, Studies on the CytologJl ad 

Cytochemistry of Micro-organisms. 
PennsyZvania, Univemity ot. D. R. Goddnrd and Willinm Stepka, A $tu@ of 

Sulfate Reduction and the Biosynthesis of Organic Sulfur Derirativ- in 

Higher Plants. 
Stuart bludd, The Internal Organization of x0-1 

and Phage-Infected Bacterial Cells, With Especial Reference to Activation of 
Latent Phage Infection by Ultraviolet Radiation. 

Penns~Evania, University of. D. W. Wilson, Synthesis of Isotopic Carbon Com- 

pounds Used in Biochemistry. 
Pittsburgh, Linisersitg~ of. Ralph BuchHbaum, The Effect# of Radiation on 

Living Cells in Tissue Culture in Perfusion Chambers. 
Pittsburgh, Unhrait~ of. M. A. Lauffer, Study of the Correlation of Itadintion 

Effects With Physical and Chemical Changes in Viruses, 
Purdue Research Foundation. Henry Eomer and P. A. Tetrault, Use of Radio. 

actire Isotopes in Studying Nold Metabolism With Emphasis on the Asdmila- 
tory Mechanisms of Penicillium Chrysogenum and Other Representative bidds 

Purdue Research Foundation. Henry Koffler and I). M. Powelson, The PhFBi- 

ology of Hsdrogen Bacteria. 
Reed CoEZcga F. P. Hungate, The Application of the Radioactive Tracer !h%- 

nique in the Field of Cellular Metabolism. 
Reed CoIZege. A. E. Lirermore, The Biocbemical Synthesis of Peptide Bands. 

Reed CoZEege. A, F. Scott and A. H. Lirermore, The ELEect of Ionizing Radiation 

Rics Imtitfcte. A. C. Chandler and R. '7. Talmnge, Physiological Action of 

Pennsylvania, Un,iversity of. 

on Biochemical Componnds. 

Ralaxin and Related Studiee on Cellular Metnbolism. 
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B. J~MOR Me7nOrial Laboratorg (Bar Earbor, Maine). El. S. Russell and 
Nurray, The Maintenance of a Genetically Controlled Colony of Mice 

~mrvrnaitg. J. E. Cunekel, Eistological and Physiological Effects of 

~~iprn&g. H. H. Haskin, Distribution and Accumulation of Radio- 

q,ifh conege. A. F. Blakeslee, Studies on Effects of Neutron Radiation on 

witftdMlb Institution. R. B. Withrow, A Biochemical Investigation of Radiant 
8s it Affects Photomaturation in Green Plants. 

W. E. Hoy, An Ecological Study of the Land 
and Cold-Blooded Vertebrates of the Savannah River Project Area 

and After Installations Hare Been Completed. 
~~kota State College. E. I. Whitehead and 0. E. Olson, Metabolism of 

sldum and Radioactive Sulfur in Plants. 
~~~~~ CoEifomia, U~iversity of. H. J. Deuel and A. L. S. Cheng, Effects of 

mdiotion on Intestinal Absorption and Metabolism of Fats and Carbohydrates. 
iogtj,m Illinois University. C. C. Liudegren, The Eff'ects of X-Irradiation 
on 8 polyploid Series of Yeast Cultures Containing Determined Amounts of 

ation on Tradescantia Paluduxa. 

of Physiological Importance in Shellfish. ptPP' 
botoPes 

Cbrornosome and Gene Changes in Datura. 

Carolina, Unioersity of. 
~~~~ 

south 

DSA. 
~~~~~~ Research Inatitu-te. H. E. Skipper. 

i-wthm Research Institute. H. Ill. Skipper and L. L. Bennett, Jr., Use of Radio- 
scdve Isotopes for Study of Certain Chromosome-Coenzyme Relationships. 

cfanfwd Undweify. A. C. Giese, Studies on Photoreactiyation Following Ultra- 
riolet Irradiation Injury. 

spouse Uniwsitu. B. S. Strausls, The Study of Intermediate Carbohydrate 
Metabolism in Neurospora Using Radioactive Carbon and Biochemical Mutantg. 

Tm5te88M Agricultural and Industrial State CoUege. H. B. Crouch, Radiation 
and Tracer Element Studies on Certain Pathogenic Protozoa and Nematodes 
of Rodents. 

TQaa Agriculturat and Mechanical Conefle. J. H. Quisenberry, Effects of X-ray 
Irradiation on Reprocluctiou of the Domestic Fowl (Qallus Domesticua) . 

~cras, University of. J. W. Foster, Studies of the Metabolic Proceeses in Molds 
and Fungi with Carbon 14. 

%ss, University of. Jack Myers nnd I;. 0. Morgan, Study of the Relntionships 
of Algae to the Disposal of Iiudioactire Wastes. 

Teras, University of. W. S. Stone, Research on Direct and Indirect Effects of 
Radiation6 on the Genetic Systems of Organisms. 

rmbn College. L. B. Clark and G. Heidenthal, (A) Biological Effects of High 
Voltage Radiation ; (B) Radiation Genetics of Habrobracon. 

Ctah Siute ApriWZturaZ College. ClSde Biddulph, Use of Radioisotopes in the 
Study of Reproduction. 

CfaL State Agriculttcral College. D. W. Thorne, Use of Radioiron Ln Studying 
kehduced Chlorosis. 

tfah, C'niversitg of. L. P. Gebhardt and L. T. Samuels, Use of Labelled Phoa- 
Phorus in the Study of Nerre Tissue Metabolism During Invasion of Neuro- 
tropic Viruses. 

"ah, University ot. J. D. Spikes and R. W. Lumry, Studies of Photosxnthetic 

'Whia Polytechnic Institute. E. P. Johnson, Radioactire Isotopes to Trace 

Body Retention of Carbon 14. 

in Cell-Free Preparations Using Radiation. .. . 

bUcosis and Keweastle Disease in Fowls. 
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WaaMfigton, &ate College of. OrUn Biddulph, AbsOWHon, TraslWti on aQrj 

Deposition of Radioacti-re Elements in Plants. 

Calcareous Soils. 

Into and Through Parenchma Tissue as AEectecl by Rate of Water Uptake. 

tical Specificity of Papain. 
Washington, State College of. R. 4. Silan, A Study of Factors Influacing 

Biological Elffects of X-rays. 
Western Rescrue university. H. a. Wood and L. 9. fCrampitz, In&rxnwiaQ 

Metabolism of Carbohydrates by Bacteria. 
Wi.mmain, University of. R. H. Burris, 31. J. Johnson and P. W. wilson 

Bletaboligm of Organic Acids in Higha Plants and hZicro-orgalI.bms, ' 

M7isoonsin, Umiversity of. R. H. Burris and P. W. Wilson, Biological Kitragen 

Fixation with Isotope Tracers. 
Wisconsin, Dniz;er&ity of. D. E. Green, meets of Radiation on Emyma in the 

Cyclophorase System. 
Wiaoon8in, Universit;ll of. Joshua Lederberg, Cytogenetic Effects of RadiaHom 

on Bacteria. 
W.tsconsin, University of. P. I€ Phillips, Long-Time Effects of Int.ermjaeDt 

Radiation on Dogs. 
Wieconsin, University of. A. J. Riker and J. E, Kmb, The Use of I&adioamve 

Isotopes in Determining the Role of Root-Gmfting in Forest Trees. 
Wyom'ng, Ufiiversity of. Irene Rosenfeld and 0. A. Beath, InvWtiga#ou 

the Interrelationship of Sulphur, Phospholvs and Calcium in Selet~inm &I.+ 
tabolism in Plants and Animals. 

Yale Uniuersitv. D. ?if. Bonner, Relationahip of Genes to Biochemical React- 
tions in Neurospora. 

Yale University. M. I. Bunting, The Genetics of Serratia as Revealed by 

Radiation. 
Pale Unirersity. N. H. Gila, Jr., Investigations on the Cstogenic BfPm of 

Rad iatl om. 
Yale tmZver82ty. E. C. Pollard, Irradiation of Viruses and Large Molecnlee. 

rashingtcm, Gtate College of. OrlLn Biddulph, The Zinc Nutrition of Plants in 

Washington, atate College of. Noe Higinbotham, The Rate of Movement of rOri\ 

Washington, State ColleQc of. E. E. Milne, The Effect Of S-ram Upon th %- 

Chicago, Un4versity of. R. E Zirkle, Ue of Microbeam of Light Atomic KO- 
clei for Biological Investigations, and Studies of the Belative Biologhl 
Bffectiveness of Radiations of Different Specific Ionization on Tiasue Culture 
Cells. 

(fioacchino Failla, (A) Instrumentatian for DorJimetrT 

of Ionizing Radiation; (B) Study of the Biological T3Eect.s of Ion- 
Radiation. 

Columbia Uniuer8ity. V. K. mer, Filtration of Monodisperse Radioactive 
Solid Aerosols (Dusts). 

Commerce, Dspartment of, National Bureau of Btandards. L. S. Taylor, Raa- 
ation Physics as Related to Dosimetry and Radlatim Protectim 

CommerCe, Department of, National Bureau of i3andardrr. I* S. Taylor, 
tion Shielding, Measnrement and Standard Dosimetry. 

fB-?nmoe, Departme7Lt of, I?. B. Weather Bureau. Harry Wexler, Codtian 
of Meteomlogical Trajedaries ~5th Fall-out of Atomic Debris. 

Columb-tcr Uniueraitg. 
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~laiy~sity. Herman Branson, Kinetic and Mass Spectrometric Studies 
ems with Radioactive md Stable Isotopes. 

C. IT'. 31cIntosh and A. E. Taxlor, Determination of 
in Radioactix-e Materials in Ground Water and Soil of 
ent to the Kational Reactor %sting Station. 
. G. A. Bennett and R. A. Har-cey, Distribution and Effect 

urn and Strontium in Bone DeT-elopment. 
as U,&ersity. F. E. Hoeclier, Studies of Bone Metabolism Using Radium 

fte University. W. A. D. Anderson, The Pathological Effects of Radio- 
alcium and Strontium on Bone and Soft Tissue. 
te of TechizoZogy. R. D. Erans, Radium and Mesothorium 

g, and Dosimetry and Instrumentation Techniques in Applied Radio- 

yichi8atl., ZJniuel'sity of. H. J. Gornberg, High Resolution Detection of Radio- 

~~k aduer8ity. N. B. Sulzberger and V. H. Whitten, Effects of Thorium-X 
w~e]ected Vehicles Applied to the Skin of Man, and the E&cts of Selected 
pre Beta Emitters OR the Skin of Nan. 

$&hut~tern U-rsity. E. L. Hess, The Separation of the Proteins of Lym- 

wp~, 27niW8(tZ/ of. F. B. Queen, Eraluation of Body Content of Radium in 
Tissue and Their Characterization as Regards Radiation Sensiarity. 

r,&v+idUak With no Known Exposure. 
~ *- 

pifuburgh, Uniuersity of. A. J. Kammer and T. F. Hatch, Hazard from Inhaled 
particulate Matter. 

gettering In8titute, Memorial Center for Cancer and Allied Diseases. 
J. 8. Laughlin, Equiralence of Absorbed Radiation Energy and Cavity 

Ionization. 
rtah, gaivsrsity of. J. Z. Bowers, Toxicity Studies of Plutonium and Other 

Radioactive Substances in Animals. 
ro&erbilt University. J. I. Hopkins, Elementary Particle Scattering and Stud- 

ies of Decay Schemes. 

aashington University (St. Louis). W. M. Allen, W. B. Seaman, and Michel 
Ter-Pogossian, Comparative Study of the BiologicaI Effects of X-rays and 
Ionizing Radiation from Radioisotopes. 

roshingtm University ( St. Louis). H. G. Schwartz, W. B. Seaman, and Michel 
Ter-Pogossian, S tudg of AI teration in the Blood-Brain-Barrier Associated with 
Pathological Conditions of the Central Nervous System. 

Fathington, University of. F. I. Badgley and R. G. Fleagle, Determination of 
Relationships Between Temperature Lapse Rate, Wind Speed and Wind Shear 
(Atmosphere Turbulence Study). 

~~h~~~~o~ Ufliversity of. P. E. Church, Changes of Wind Speed and Direction 
with Height in Relation to the Vertical Temperature Distribution. 

Fisconsin, Uniwrsity of. D. &I. Angevine and J. J. Lalich, Derelopment and 
Application of Historadiography in Relation to the Distribution of hzass and 
bcalization of Elements in Normal and Pathological Tissues, 

Medicine 

drkmsas diedical School, Unisersity of. P. L. Day and Isadore Meschan, Stud- 
ies on the Biochemical and Nutritional Aspects of X-radiation Injury. 



Beth Israel Hospital Assocktion (Boston). Herrman Blumgart, The use ~~ 

I 131 in Treatment of Heart Diseases and Follow-up Studies on Eiolog,,, 
meets of Radiation. 

Boatm umit'ersity School of Yedioiae. Isaac himor, Baifintion-Induwd 

changes in Nucleic Acids and Their Hydrolysis l?rOducts. 

Boston University School of XediCine. TT. W. Jetter, The EfleCtS of Sublethal 
Doses of Ionizing Radiation OR Physical Performance Of Dogs. Belated Bi, -_ 
chemical and Pathological Studies. 

Small Blood Vessels of the Hamster and the Frog. 

and Functioning of Transplanted or Regenerated Adrenocortical Tissue in 
Rat" 

Dietary Effects of Radioactive Strontium, Calcium and Phosphorus. 

Cancer Following Administration of Radioactive Iodine. 

Boaton University. B. R. Lutz, The 33ffects of Irradiation on the Functions 

Boetm UniveMty. L. C. Wyman, The Effects of Irradiation on the Qrowtl, 

e 

I. L. Chnikoff, Studies on the Induction of Thyroid 

Cullfornia, Uniuep~ty of (San Francisco). Herman Becks, Investigations of th 

(Dental 
Craldfmia, llniwr~tity of. 

i 

- 

Cedars of Lebanon Hospital, University of Southern Cdiforniu. K. B. Ffiebq 

Effwts of Rndiation and Chemical Agents on Differentiation of Normal ad 

Neoplastic Tissues. 
Chicago Medical School. Philippe Shubik, A Study of the Latent Tnmor 

aa Produced by Beta Radiation and a Comparison of the Latent Tumor state 
with that Produced by Chemical Carcinogens. 

Chicago, University of. H. S. &er, Investigation of the Mechanism of &,ti- 
body Synthesis by the Tracer Technique. 

Ohicago, University of. E. S. G. Barron, Studies on the Mechanism of Action of 

Ionizing Radiations. 
Chicago, Uniueraity of. P. P. H. DeBrwn, Radiosensitivity of the Lymphocfie, 
Chico~o, Uniuereity of. C. P. Miller, Bacteriological Aspects of Radiation 

sicliness. 
Chicago, 17nivwsity of. TV. L. Palmer, A Study of the Effects on Gastric Tissues 

of Irradiation Therapy in Peptic Ulcer. 
Chicago, Univcrait~ of. W. H. Taliaferro, The EfFect of Localized X-irradiation 

on Antibody Formation and Antigen Localization. The Site of Antibody 

Formntio~. 
Children's nospital (Boston). L. K. Diamond, Study of the Possible Factors 

in Regeneration of Hematopoietic Tissue in the Aplastic Anemias, Both Idio. 

pathic and Secondary to Radiation Injury, in Human Subjects. 

Children's Hospital of Buflalo. C. U. Lowe, Nucleic Acid Metabolism in the 
Lirer and Eb'ects of Radiation. 

Children's Afedicul Ccnter (Boston). Sidney Parber, The Nature of Bleedlng 

in Pancytopenia with Special Regard for Thrombocytopenia and the Vascular 
Defect. 

Cincinnati, Enivcraity of. R. A. Kehoe, F. R. Dutra, and E. J. Urgent, Research 
on the Biological Effects of BerJ-llium and Its Compounds. 

CoZorado, Gniversity of. J. 13. Park, Research on the Infra-Red AbsorptfOn 
Spectra of Xucleic Acids, Amino Acids, and Related Compounds. 

Colorudo, Linicersitg of. T. T. Puck, Bacteriophage and Radiation Mecbanisms. 
Colitmbia Uiiiversity. Aubrey Gorbman, Biological Effects of Radiation from 

Escessive Amounts of Radioiodine. 
Colurn bia Uniz;crsity. Harry Grundfest and David h'achmrtnsohn, Study Of 

Changes in Permeability of Normal, Poisoned, and Irradiated Nerve Fib- 

I- 
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lumbia univcr8it2/ Collge of Phpuioian8 and Burgeons. P. E. Hudson md 
y, Ee,ner, The Turnover of SpeciSc Proteins, Protein Fractions, and Nucleic 

J. 

Co mi, Inyestiga- 
ae Itelationship of Human Skin TJWS to Ulkd Tf-Pes and Eelated 

gl,l;e 
Philip Handler, I A) Lucalizstion of Brain Tumors Usin: 

PO, 
pulce utziuersitv. J. S. Dlarris, A Study of Potassium Metrtbolism in Isolated 

R. W. Rundles, Study of the Metabolism 

of 
H. TT. Ades, (A) Egect of Radiation on Learned Behavior, 

probIem-golt’ing Ability and h’eural Mechanisms of Rhesus Monkeys ; (B ) 

Flwitla, L7nivW8ify of. F. E. Ray, The Use of Isotopes in the Study of the 

y,taltolisni of Aromatic Amines. 
E0rdjlu7n Uniz:crsit!i. E. V. Brown, Metabolism of 8 New Carcinogen Using 

Hudionctire Carbon. 
Gt,or!/etotc-n ~~~~~emit~. C. F. Geschickter, A Study of the Redistribution of 

Bjraient Metalllc Ions in Bone Metabolism and in Bone Disense and Neoplasms 
Through the Use of Radioisotopes and Norel Chelating Compounds. 

Grorge FTaehinllton Unicersitu. P. K. Smith and E. L. Alpen, Studies of the 
meets of Rndiation on the Biosynthesis and Degradation of Nucleoproteins 
3ud its Jlodificntion by Various Agents. 

GrOrQiU, l?nivef-8if?/ Of. s. A. Singal, The Effects of n’ntritional Deficiencies on 
the Synthesis of Phospholipids and Xucleoproteins in the Rat. 

nahw’niatzn Kedical UoZZege and Eospital. J. S. Roth and M. J. Boyd, A study 
of Sutritional and Other Factors Involved in Radiation Injury and Resistance 
to Ratlintion Injury. 

~nn’urd Utiiversity. J. C. Aub, Study of Metabolic Activities of Living Or- 
ganisms 13s Means of Suitable Isotopes. 

fidrtwrd Unicer8ity. D. G. Cogan and R. D. Eyans, Production of Cataracts by 
Yeutrons and Other Radiations. 

Haflurd Oniveraitu. A. B. Hastings, Use of Isotopes in Study of Metabolism of 
Orrnnic Substances in Mammalian Tissue. 

Ifat.t.od L-?] irersify. 8. I<. Solomon, Use of Isotopes on Medical Problems, 
BnW:ard Unil?W8ib‘, Bussey Institute of. J. L. Tullis, (A) Inrestigation of 

Factors Remlating the Formation, Maturation, and Liberation of Formed 
Blood Elements from Bone Marrow; (E) Further Studies of the Separation 
and Ctilization of Formed Blood Elements. 

flaskins Labwator-ies, fnc. S. H. Hutner, The Microbiological Assay of Nucleic 
Acid Constituents Produced by Radiation Injury. 

Institute for Cancer Research, Pfriladelphia, Pa. Sidney Weinhouse and Grace 
Uedes, Origin and Fate of Sniino Acids in Plants and Animals. 

10% Stafe Unirersity of. T. C. Erans and P. J. Leinfelder, A Quantitative md 
BIorphologic Study of Radiation-Induced Cataracts. 

Jefferson dlediccrl College of Pliiladclph ia. F. W. Sunderman, Aletabolic and 
Cytologic Changes Induced by Metallic Carbonyls. 

JOfr)ls aof)ki?la3 cRiUer8it$’ 8ChOOl of Illedicirze. c. L. Conley, (-4) Studies of tfie 
dbsomtion, Ctilization, and Excretion of Vitamin E12, Using E-12 Containing 
bdioactiye Cobalt; (B) Synthesis of Compounds with Vitamin K Activity 

with Radioactive Carbon for Use in Tracer Studies with Vitamin K. 

in sormnl and Mali,-nnnt Human Testis and KiilneF. 
re lnstitutc for PsUchobioIoyic Btudieb (Xew Tork.) 

~~~~~~0 

rions ,,,, 
the Mechanism of Thermal InjurF. 

un,i~~eruit]/. 
,itrnn-Eruitting Isotopes ; (13) Renal Function and Metabolism. 

lyssue. 
univemity School of Uedioine. 

BU~~XI Bone Marrow. 
o&er&u. pow 

of Radiation on Ground Substarice of Loose Connfxtive Tissue. 
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Johns Hopkins Uniz;ersity. J. S. Friedenmald, Emmatic Histochemistry of t,,c 

Ocular Lens. 
Johns Eopkins University. J. E. Howard, Inrestigation of the Xechanism of 

Bone Deposition and Related Physiological Studies. 

Joh7ls Hoph-ins University. T. G. Ward, RIetabolism Of Phosphorus in '&ub-Bnsr 
Systems. 

Kansas, Unicersity of. 
physical Studies of Tumors and Effects of Radiation upon Cells 

Kreage Eye Institute (Detroit). V. E. Kinsey, Effects of h'eutrons and Other 

Radiations on the Ocular Lens. 

* R. Lovelace Foundation for Medical Education and Research (Albuquerque). 
Lorelace, et al, Indirect Blast Injuries. 

BlariyZand, Universitv of. T. E. Woodward, Studies on Ilonkeys Fol10~~~ Ex- 
posure to Large Doses of Total Body Irradiation. 

Hmsachusetts General Hospital. J. C. Aub, I. T. Kathanson and P. C. Zamecnik 

A Biochemical Study of the Effects of Radiation on Cells. 
U'assac7iusetts General Hospita 1. Stanley Cobb, Effect Of Radiation on Learned 

Skill and Judgment. 
Massachusetts General Hospital. Oliver Cope, Effects Of Radioactive Iodine on 

Biology of Thyroid Gland. 
Massachusetts General Hospital. Alexander Forbes and E. L. Gasteigpr, The 

Effects of Ionizing Radiation on Peripheral Nerve. 
Xussachusetts General Hospital. H. L. Hardy, Establishment of a Beryllium 

Case Registry. 
&i?&?sachusetts General Hospital. W. H. Sweet, The Use Of mermal and Epither- 

mal Neutrons in the Treatment of Neoplasms. 
Massachusetts Genera2 HO8pital. W. H. Sweet, External Localization of Erh 

Tumors Employing Positron-Emitting Isotopes. 
Massachusetts Memorial HO8pitalS. F. J. Ingelfinger, Effects of Radiation on fie 

Structure and Function of the Digestive System, Particularly the Gastr+ 
Intestinal Tract in Man. 

Massachusetts Memorial Hospitals. J. F. Ross, Physiological and Therapeutic 
Investigations and Fundamental Blood Studies Using Radioactive Isotopes. 

Mehawg Medical College. P. F. Hahn, Use of Radioactive Gold in Treatment of 
Tumors. 

Hichigan, Uniweraity of. F. H. Bethell, Hematological and Biochemical Effects 
of Ionizing Radiation. 

Michigan, University of. F. J. Hodges and Isadore Lampe, Clinical Evaluation 
of TeletherapF. 

Minnesota, Ufliuersity of. TV. D. Armstrong and W. 0. Carter, Effect of Icnizing 

Radiations on Electrolyte and Water Metabolism. 
Uinnesota, U7niuersity of. J. F. Marvin, F. J. Lewis, and C. W. Lillehei, Toxic 

Effects of Irradiation. 
Minnesota, Uniuersitg of. Edtrin Braclmey, Studies in Methods and Instrumen& 

to Improve the Localization of Radioactive Materials in the Body with Special 
Reference to the Diagnosis of Brain Tumors, and the Use of Ultrasonic 
Techniques. 

Samuel Schwartz, Synthesis of Hemoglobin in Bone 

Marrow and Maturation and Multiplication of Blood Cells. 
C. J. Watson, The Influence of Radiation and 

Chemically-Induced Bone Marrow Injury upon Porphyrin Metabolism. 

R. E. Stowell, Cytochemical, llicrochemical and 

9 

Minnesota, Uniluersitg of. 

hfinnesota, Universitv of. 
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ore 
~oaship 

Hospital for Chronic Diseasee. Daniel Laszlo and K. 0. Stern, The 
of Stable and Radioactive Lanthanum to Xucleic Acid SSntbesis 

ln&tzttes of Health, National Cancer Institute. Egon Lorem, The 

Certter HospitaJ. JTilliam Dameshek and Mario Stefanini, Physio- 
of Platelets and Development of Platelet Substitutes. 

S. P. Hicks, et al, Acute and Chronic Radia- 

P. P. Hicks, The Effects of Ionizing Radia- 

Goldfeder, Studies on the Nature of, and Protec- 

versity. Norton Nelson, Influence of Particle Size on the Reten- 

~.~ gork pniuersitl/. H. W. Smith, Study of Body Fluid Distribution in H~P- 
' tendve and Renal Disease and Collateral Physiological Studies. 
5m pork lJniver8itg. W. S. Tillett and Robert Soberman, The Influence of 

lo&ing Radiation on EnzJTme Systems. 
f& ultiuersity, Bellevue BledioaZ Center. J. M. Converse, Mario Gaudino, sm 

[A) me Effect of Refrigeration of Human and Animal Skin Upon its Use 
in sm Grafts Following Thermal Injury; (B) A Study of Antibodies Pro- 
&,& by Homologous Skin Grafts in Animals and in Nan. 

seta pork Researc~oundation, State University of (Albany). J. H. Ferguson, 
* and 31, F. Hilfinger, Experimental Transfusion of Bone Marrow into Rabbits 

Total Body Irradiation. 

i-ofth Carolina, University Of. Arthur Roe, Effect of Carbon 14 on #e Course 
of artain Organic Reactions. 

j-ortic Carolina, university Of. C. D. Van Cleave and C. T. Kaylor, Radio- 
autographic Study Of Distribution and Retention of Beryllium in the Rat 

j&h Dakota, University of. TV. E. Cornatzer, The Effects of Whole-Body Radi- 
ation on Various Enzyme Systems in the Liver, 

gwthzoeatenz University. J. A. D. Cooper and a. L. Alt, The Diagnostic and 
Therapeutic Use of Radioisotopes in ExperimentaI Medicine. 

Wthwestwn University. Loyal Davis, Further Development and Utilization of 
Radioactive Dyes in the Diagnosis and Localization of Brain Tumors. 

KOrthW8temt uTniVW8itl/. Smith Freeman, Studies on Radiation-Indnced 

and Seoplastic Tissue. 

~'~~~ 
fhpiolo= 

~~~o~ 

viea1 Effects of Ionizing Radiations. 

~~la~a Deacmess Hospital. 

FnQ~& Deucmss Hospital. 
the Developing Mammalian Kervous System. 

tion of Mist Particles in the Human Respiratory System. 

Cataracts. 
$orfhwestern University. R. W. Schager, Studies of the Netabolism and Bio- 

genesis of Histamine. 
Xotre Dame, University of. J. A. Reyniers, Study of the Effect of X-radiation 
OB Germ-Free (GF) Rats? 

Ohio G'tate Universitg Research Foundution. J. L. Morton, Use of Radioisotopes 
for Cancer Therapy. 

~~ho~a Medical Research Institute and HO8pital (Oklahoma Cie). C. D. 
Eiwhakian, Metabolism of Radioactive Sex Hormones. 

~~~ Research Institute, University of (Norman). S. H. Wender, Isolation 
and Identification of Flavonoid Pigments of Use in the Control of Radiation 

f 
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Oregon Yedicar 6cI1oot1 Oniveroity of. E. E. Osgood and A. J. Seaman, Tile Ef- 

fects of Adrenocortical Eormones upon the Cultiration and Transplantatiol, 
of Human Blood Cellular Elements, and Follow-up Studies of HudIatiou 

Therapy Patients. 
Oregon xedlcal &hool, Uniz*usitg of. E. S. \Vest, Studies On the Uetabolis:,: 

of Cholesterol and Ketone Bodies. 
Peter Bent Brigham Bospital (BosLon) . F. D. Moore, Intracellular Changes in 

Trauma, Depletion and Bepair ; Biochemical Studies in the Human Being with 

the Aid of hotopes. 
Philadellphio ffmeral HoRpftaI. H. P. Schwarz, The EfL'ects of X-ray Radiation 

on the Infra Hed Spectra of xeural and Radiosensitive PiSCeral Tissue. 

Pittsburgh, University of. 3'. S. Clieeyer, The Effect of Radiation on the Virus. 

Host Cell Relatiomhip. 
Pittsburgh, University of, school ol Medicine. F. J. Pion, The Study of the 

Effects of Radiation on the Immune Response with Spedal Reference to Fac. 
tors which Increase the Radioresistance of the Immune Response. 

Pittrburgh, Uniu~aity of, School of Aledicitze. M. A. Fischer, blechanism of 

Protection Against Radiation. 
Rooheater, Univwaity of. L. H. Hempelmam, A Program for Patient Care in 

Radiation Therapy. 
Rochedta, Univereity of. G. H. Whipple, Plasma Proteins with Labeled ..uo 

Acids? 
Noan Kettering Institute, Memorial Center for Cancer and Allied Diseases 

C. P. Rhoads, et al., Biological Effect of Radiation and Related Biochemical 
and Physical Studies. 

South Carolina, Afedical CoZZege or. Af. H. Knisely, Development of Methods 

for Rapid Demineralization of Bone Thile Maintnining Soft Tissue Relation- 
ships and Good Histological Staining Qualities (Studies of Bone Deminerali. 

zation). 
St. LouM Dniueraitv. Henry Pinkerton, Study of the Relation of Rickettsial 

and Vim1 Infections to Radiation Injury. 
St. Loui~ University School of Medicine. E. A. Doisy, Sr., Metabolism of Steroids 

Utilizing Rndiocnrbon Labeled Compounds. 
St. Louia University school of Medicine. E. A. Smolik, The Blood Volume and 

Blood Turnover fn Cases of Head Injury tis Determined by Phosphorus 32 
Labeled Red Blood Cells. 

Syrucuse University. E. L. Loner, Body Defenses Against Hemorrhage in 
Health and Disease.' 

Temple Onivcratty. Robert Robbins, Investigation of the Breakdown Products 

of Para-Aminobenzoic Acid After Radintion with X-rays. 
Tennessee, Unirersity of. C. E. h'urnberger and A. H. Lipscomb. Study of the 

Effect of Rndionctire Iodine on Patients with Carcinoma of the Thyroid nnd 

with Hyperplastic Thyroids. 

Tenneaee, T7niuersity of. R. B. Overman, Mechanisms of Ionic Imbalance in 
Pnttiophysiaiogjc States. 

Tennemee, Gnicersit 1; of. Lester Vnn Bliddlesmorth, Thyroid Xetnbolism and 

SturlY of the Metabolism of Radioactive Methionine in Tissues. 
Tennes.vec, On iverxitv of. E. F. Williams, Jr., Absorption and IntermedinrS 

bletaholism of Calcium. 

Tenncmee, University or. J. L. Wood, The Origin and Fate of Thiocyanate Ion 
in bletoholism. 

Contract administered through the Omce of Naval Research, Washington, D. c. 
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fMnFSJee, University of. D. B. Zilversmit, The Metabolism of Radioactire 

g&7wsify of. Collepe of Hedicine, R. R. Orerman. Physiolop of 

~~~?~~f~~i~~, Ttie (Snranrrc Lalie, K. T.). L. D. Scheel, Biochemical 

~;~undntion, The (Soronnc Lake, N. Y.) A. J. Torwald, Clinical and 
g the Biological Hazards of Beryllium. 

Ttrf~r colzepe. David Rapport, Study of the Relation of Rndiation on Reactions 
ypociat& With Growth. 

gfiiueraitu of Louisiana. Q. E. Eurch, Jr., Turnover Rates of Chlorine 

nubjaum under Controlled Dietary and Therapeutic Conditions in 
E:ienm with Chronic Congestive Heart Failure and in Control Subjects. 

TIINfi,e university of Loui~icina. R. H. Turner, The Influence of Radiation 
lujUry upon Physiology of Serum Lipids with Particular Reference to the 

pauction of the Lker. 
lukne ~fiivtmit~ of Louisiana. W. S. Wilde, The Xetnbolic Exchange of Tissue 

cIah Uedical Bchool, UnZversitv of. P. B. Price and R. El. McDonald, The Effecter 
of Iuuiting Radiation upon Electrolyte and Water Balance, Blood Volume and 
sitrugen Metabolism in Dogs. Studies of the Therapy of Acute Radiation 

Gioh, (Jnim8ity of. M. X. Wintrobe and G. E). Cartmight, Metabolism of Trace 
E]eIIeDtS in Animab and Men with Special Reference to Their Role in Ery- 

ra,,dtrlilt University School 01 Medicine. W. J. Darby, Study of the Absorption 
and Metabolism of Lipids and the Alterations which Occur in Acute Radia- 

~,~&ticr, D?iiversity Of. Alfred Chanutin, Effects of Ionizing Irradiation on 

~j,$nia Uedical Bchool, University of. 0. L. Gemmill, The Metabolic =change 

aoke Forest College. Camillo Artom, Formation of Tissue Phospholipides. 
Fake Foreut CoZEcpe. Q. T. Hairell, Jr., Distribution and Turnover of Sodium 

and Potassium in Acute Infections. 

Fab Forest CoZZepe. G. T. Harrell, Jr., et al, Toxicity of Radiation 88 Related 
to Previous Damage and the Functional Capacity of an Organ; The Effect of 
P-32 nnd X-rays on Liver and Marrow. 

Kdii7igton Universitv (St. Louis). W. M. Allen, Use of Gamma Ray as a 
Therapeutic Agent of Carcinoma. 

Fesliinyton University I St. Louis). (3. T. Cori, Enzymatic BXechanisms of 
Glycogen Synthesia. 

1FasliIngton University (St. Louis). David Lipkin, Synthesis of Nucleotides 

nnd Related Compounds. 

FQsllinglm University ( St. Louis). I. L. Shechmeister, Investigations of the 
Relationship Between Radiation Damage and the Immune State. 

vaahington, Chiversify of. H. J. Daukn, Synthesis of Carbon 14-labeled 
Dietblstilbe&rol and a Study of lts Metabolism in the Body. 

FMMngton, UnQucrsitl/ of. C. A. Finch, Studies Related to Blood Preservation. 

KmlriWton, University oI. C. A. Finch, Isotope Study of Hematopoiesis !n 

KmhiWton, Univeraitp of. R. I). Ray, Mobilization of Radioactive Emitters 

,~.,T'ater 
Ionic Balance in Monkeys Subjected to WholeLZody Radiation. 

~ 

of Itudionctire Phosphorus and Potassium in Isolated Cell Systems. 
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Fashingtolz, University of. R. H. Williams and h'. I). Lee, Studies on Endocplnc. 

and Other Factors Governing the Incorporation of Radioactive dmino Acldk 

into Tissue Proteins in UivO. 

C. E. Carter, The EfPectS Of IOnbing Radiation Ot 

the Content and Metabolic Functions of Ergothioneine in Hematopoiett , 
Tissue. 

tion (starch column) of Iodinated Comwunds of Akmal and &nortnni 
Thyroid Tissue ; (B) A Study of the Physiological Function and Histologic,i 
Changes of Thyroids Irradiated with Radioactive IOdine. 

H. L. Friedell, Investigations of the Bio1oacal 

Effects of Internally Deposited Radioisotopes and Related RadioblologiG 
Studies. 

Western. Reserve Eniversity. L. A. Manson and L. 0. KramPitZ, Effect b- 
corporated Radioactivity on the Biological Activity of Eacteriophage. 

IVestem =me University. A. R. hloritz, Physiological and PatJlologjeal &- 

pects of Thermal and Flash Burns. 
Weatem Reserce Oniversitg. H. G. Wood, A Study of IntermediarS Metabolism 

with Isotopically Labeled Compounds in Perfused Organs, Whole Animals, 
and Humans. 

H. F. Harlow and P. H. Settlage, TkEffect of VaH- 

ous Forms of Irradiation of the Brain on Learned and Unlearned BehaHor 
of Monkeys and of Chimpanzees. 

Worcester Foundation for Ezperimentat Biology ( Shremsburg, &lass.). Hudson 
Hoagland and Gregory Pincus, Investigation of the Effects of Radiation on 
the Biosynthesis and Metabolism of Adrenocortical Steroids. 

Yale University. J. H. Heller, Factors Increasing the Radiosensitivity of Malig- 

nant Neoplasms. 

Testern Resen-e University. 

1;Festern Resew U?tiversitp. B. M. Dobyns, (A) The Chromatographic 

West- Reseme Uniuersitg. 

 isc cons in, university of. 

RAW MATERIALS RESEARCH CONTRACT'S 

Amherst College. G. W. Bain, Conditions Requisite for Concentration of Uranic 
and Uranyl Compounds into Uranium Ore Bodies. . 

Amour Research Foundation of the Iltimis Institute of Technologg. E. P. 
Flint, Geochemical Studies of Multi-component Systems Containing Uranium. 

Armour Researclc Foundation of the Illinois Institute of Technology. D. F. 

Humphreys, Development of Analytical Techniques for Evaluating Uranium 
Content. 

Arixorca, University of. W. F. McKee, Sedimentation Studies on the Shinarump 

Formation. 
Colorado Echool of &€&e8 Research Foundation. V. C. Nattson, Study of Ura- 

nium-bearing Ore Sampling Procedures. 
Columbia University. W. H. Bucher and Arthur Gilkey, Fracture Pattern Stud? 

of the Zuni and Lucero Uplifts.- 
Columbia University. Paul F. Kerr, Alteration Studies at Blarysvale, Utah. 
Kurvard University. Clifford Frondel, Mineralogic Research on the SWbesfs 

of Secondary Uranium Minerals. 
Hmard Unicersity. Russell Gibson, Reconnaissance Studies in the Big 

Region of Texas. 
Iowa State GoZEege. T. A. Bancroft, The Application of Statistical Nethods to 

Geology. 
Jonea h Laughlilt Ore Co. L. P. Barrett, Survey of Pre-Cambrian Sedimentary 

Racks in the States of Michigan, Minnesota, and Wisconsin, 
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~egeard~ Corp. 
Uotiversit?/ of. J. IT. Grilner, Nineralogical Inrestigations with Re- 

to certain TFpes of Uranium Ores on the Colorado Plateau. 
ta, Uniuersitg of. T. D. O'Erien, Determination of the Relations be- 

uranium and Hxdrocarbons in the Asphaltite Ores of Temple 3loun- 

Ddrersity of. J. E. Xoose, Derelopment Studies on the Beneficiation 
Ores, and Estractiye Xetallurgy for Recovery of Uranium from 

C. W. LiTingston, Leaching of Vranium Ores in Place. 

i 

&lvania State CoZZege. 6. C. Griffiths, Petrolo,"s Studies of the Rocks Sur- 
roanding Uranium Ore Bodies in the Salt rash Formation. 

lpanda Btate College. Harold Wright, Study of Primary Uranium De- 

onic Research Corp. C. B. Eforsley, Design, Construction, Modification, and 
Operation of a Working Model of Equipment for the Dewatering of a 
.liquid Suspension System. 

~~~~~~ University. C. 0. Hutton, Heavy Detrital Minerals in the Placer 
Deposits of the Snake River Area and other Areas in Idaho with Special 
mphasis on Thorium Nineralogy. 

r;to~, uniumsity of. M. A. Cook and C. J. Christensen, Flocculation and ]De- 
flwdation in Slime Pulp Circuits. 

Ctuh, university of. W. L. Stokes, Sedimentation Studies on the Salt Wash 

Formation. 

Pfi 

rpn"8Y 
in the Boulder Batholith Area. 

RELICTOR DEVELOPXENT RESEARCH CONTRACTS 

lrco~ corp. R. D. Thomas, Welding of Austenitic Stainless Steel. Study of 

micro-flssuring and other characteristics, with the objective of improving 
structural usefulness of these steels. 

~dfornia, Univeraitg of. Robert Bromberg and W. 'L. Martin, Liquid Systems 
wneering Research. Studies of bubble and gas formation in liquid systems 
and transient behavior of high-temperature, high-pressure water systems. 

Cgzifomia, University of. H. B. Gotaas, Research and Development on the Use 
of Sewage Treatment Processes on Radioactive Wastes. Investigating use 
of sanitary engineering methods for disposal of high-volume, low-level radio- 
active wastes. 

Cgrnegie Institute of Technology. Gerhard Derge, Electrochemical Separa- 
tions in Nonaqueous Solutions. 

CBicago, Universitg of-American Meat Institute Fozcndatim. EL R. Kraybill, 
Utilization of Fission Products. Study of food preservation. 

c7cicago, Univcrsbty of-Food Research Institute. G. 15. Dack, Utilization of 
F'fssion Products. 

Chicago, Universitp of. L. S. Skaggs, Utilization of Fission Products. Study 
of food preservation. 

Columbia Univcrsitg. E. L. Caden and C. G. King, Utilization of Fisson Products. 
To study possibilities of a commercial process of food preserration, utilizing 
the bactericidal properties of penetrating X- and gamma radiation, including 
mixed fission products. 

Study of food preservation. 

Cohmbia Unicersity. 
~0~~~~ Universitg. W. A. Selk-e, Utilization of Fission Products. Research 

and development on the effect of radiations from fission products, particularly 
the effect of gamma radiation on chemical reactions. 

J. R. Dunning, Neutron Cross Section Measurements. 

234439-53-12 
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Cmerce, Depa?*tmett of, Nationaz Bureau Of fitandards. Franz hlt, $hieldin,, 
Calculations. Detailed calculations Of gamma attenuation in P~~~,,/ 

media, covering a wide range of gaulmn ener€$es- 
~orfi7rierce, Dqjart.rrLent of, h'utionul Bureau of stat1dardg. UP@ Fano, penetra. 

tion and Diffusion of High-Eriergx Gamma Rays. Analytical and esIkri- 

~lleltrai studies to provide knowledge basic to design of g:alUma ray shields,2 

Designers for Ind248tr2/. C. H. Standish, Engineering and Fabricution of bloLi,e 
Flame-Spras Prototype Equipment. 

G~CTU~ Electric CO. Laboratory. Id. A. Edwards and 'A'. R'. Schultz, Utilization 

of Fission Products. 

Har.t.ard DtLiversity. Philip Drinker, Air Cleaning. neseu~h and dereloPmPni 

on air cleaning, including imprwed methods and equiyuent, sautplhg methods, 
aud trainirig of perSOnne1. 

Han?ard aniz7ersit.y. E. A, Thomas, Waste Disposal. Determination of dls- 
tribution and disposition of radioactire material htroduced hLo fresh 
reservoirs and streams. 

B. B. Babbitt, Effects of Radioactive Elempntg on An- 
aerol)ic Digestion of Sewage Sludges. lnwstiw Lion of feasibility of con- 

centrating radioactivity using sludge digestion process. 
H. F. Jolinst one, Aerosol licsearch and Development. 

Investigation of fundamental properties of aerosols as related to air cleaub 6. 
R. C. Carey, hcineration of 

Radioactire Wastes. To de-ielop a practical incinerator for disposal of solid 

combustible radioacthe wastes. 
Abel Wolman, Disposal Of Liquid and Solid Radio- 

active IVastes. Adsorption of radioactil-e material on natural naterbrne 

silts ; circulation of estuarial waters ; distribution of radioactivity ClIarged 

into institutional incinerators ; and treatment of contaminated laundq 

wastes. 
Johm-diansuilte Co. H. T. Cose, Thermal Insulation Matter. To develop in. 

sulations with better insulating properties than those now available and 

with chn racteristics suitable for reactor use. 
Littte, Arthur D., Inc. Earl Stafford and Vi'. J. Smith, Filter Research and 

Development. Development of high-efflciency, high-temperature, add-resist- 

ant filters for remoral of aerosols from gaseous effluent& 
Ya8aachu~etta Inatitute or TechnoEogll. Rolf Eliassen, Water Decontamina- 

tion. Bemoral of rndionctivity from water supplies by modifled water-trent- 

meut methods. 
&fassachusetts Institute of Technology. B. E. Proctor, Utilization of Fission 

Products. An investigation of uses for fission products in the sterilimtion 

of foods, pharmaceuticals, and tissues. 
Michigan, Unioeraity of. L, E. Brownell, Industrial Utilization of Fission 

Products. Inrestigate possible use of fission products and identify arm 
within which (a) industrial uses of such products are technically and em 
nomically feasible, and (b) further research and development would be 

useful. 
iliinnciotu, University of. H. S. Isbin and N. R. Amundson, Reactor Cool- 

Investigations to Study Pressure Drop and Transient Flow Characteristies in 

Two Phase, Water-steam Systems. 

Development of high level radiation sources, 

ntitroiu, Dnivwaity of. 

Itlhoix, Liniveraraily of. 

Interior, Department of, 17. 8. Bureau of Mines. 

Jokna flop&fns Universfty. 

8 Contract administered through the O5ce of Naval Research, W@shfngton, D. C 
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ufliror8ity. GaiI E’. Edwards and William E. Dobblns, Waste Dis- 

&bill@ of trickling filter for treatment of dilute radioactire 

u&ersity. Gordon Strom, Atmospheric Disposal. Investigation of 

QMa15p~~t dseociatcs. Herbert Goldstein, Shielding Btudiea. Broad 
luding ernluation of sensitiveness of calculated attenua- 

to phpuicnl data employed, comparison of theoretical methods, colla- 
tal results, nsd development of engineering formulae. 

old Prooeas Co. R. A. Wiese, Protectlre Coatings. To provide for 
thods of applying special metals on odd shapes. 

Herman Knhn, Shielding Research. Theoretical approach to at- 
problems, mphasdzing Monte Carlo and numerical integration 

Rpu4elae‘ pozvtechnic Institute. L. G. BasPrett, Development of Isotope Sep 

gerssela~ PoZutechnia Institute. J: 0. Hougen, Liquid-Liquid Extraction 

le%. liesearch in liquid-liquid extraction ; experimentation with pilot- 
ai= extraction column. 

,-d l2’csearuh Institutc. I?. W. Cook, Feasibility Study of Solar Etvapora- 
TO evaluate feasibility of using ener-gy content in sun’s rays to evap 

, reduce volume, nnd decontaminate liquid radioactire wastes. 

cftonpg Rceeerch In8tiWe. Nevin Hiester, Development of a Continuom Ion- 
DchnIIge System. 

g,onp-d ILcaecrrcJ~ Institute. P. J. Lovewell, Industrial Survey. To stlmnIate 
lpdustry in investigating uses of fission products and to determine areal 
of dp&al)le research and development. 

Totar, U11ivW8ity of. E. W. Steel, Disposal of Low Level Radioactive Wnstes 
bJ! ~lgt~ Concentration. Studies of practicality of handling lorn-level wastes 
firongh concentration capacities of algae. 

rYfts’Collcge. T. R. P. Oibb, Research on Light Metal Hydrides ag Shield- 
fng Cnmpctnents for Nuclear Renctors. 

bk~ UniveraitM. R. E. Bretton, Utilization of Fission Products. Research I 

08 effwt of raflintions from fimion products, particularly gamma raaation 

g wind tunnels in e-mluating disposal of gaseous eBuent8. 

amtion Nethod@- 

on chemical rcactions. 



REGELATIOXS OF THE C. S. ATOXIC ESERGT CO;\~JIISSI~~ 1 

PAET ~O-CORTROI. OF FACILITIES FOE 

THJZ PEODUCTION OF FISSIOBABLE MA- 

.- 

GEEERAL PROVISIOh- S 

SeC, 

50.1 Basis and purpose. 
50.2 Deflnitions. 

QEHliXUL RESTRICTIONS 

50.10 License required. 
50.11 Activities incident to export. 
50.12 Domestic activities. 
50.13 Other activities. 

APPLICATIONS FOB AND ISSUANCE OF 

LIOE!MSES 

50.20 Applications for licenses. 
50.21 Issuance of licenses. 
50.22 Standards for issuance of 

licenses. 

TYPES AND CONDITIONS OF LICENSES 

50.30 Types of licenses. 
50.31 Condition& of licenses. 
50.32 Revocation, suspension, modifi- 

cation of licenses. 
50.33 Transfer of licenses. 

BEPOBTS 

50.40 Reporting possession or title. 
50.41 Reports. 

VIOLATIONS 

50.50 Penalties for violations. 

INTEBF’BETATION S, PETITIONS, 

COMMUNICATIONS 

50.60 Valid interpretations. 
50.61 Petitions. 
50.62 Communications. 

SCHEDULES 

50.70 Schedule A: Class I facilities. 
50.71 Schedule B: Class I1 facilities. 
50.72 Schedule B : Exemptions. 

EFFECTIVE DATE 

GEREE~AL PBOVISIOXS 

g 50.1 Basis mid purpoye. Th 
e rq ulations in this part, for the eontroI 

Dt €acilities for the production of fiaioB- 
able material, are promulgated by 
United States Atomic Energy cornmi, 
sion pursuant to the Atomic Energ Aa 

of 1946 (60 Stat. 755; 42 u. 8, C. lm 
et seq.) to effectuate the Policies 
purposes of the Act. 

5 50.2 Definition*. (a) BS in 

this part, the term “facilities for 
production of fissionable mterhf,- 
means (1) any equipment or deyie 
capable of such production and (2) 

important component part especiqF 
designed for such equipment or 
as determined by the Commission. 
such facilities are, for the purposes of 

the reedations in this part, classifid 
as follows : 

(1) Class I : Any facility (other than 
a Class I1 facility) capable of producing 

any fissionable n.ateria1, including items 
listed in Schedule A (8 50.70) ; 

(2) Class I1 : Any item listed in 

Schedule B ( § 50.71). The Commission 
has determined that such items are im- 

portant component parts especially de- 
signed for equipment or devices capable 
of the production of fissionable ma- 

terial. 
4 b) The term “person” means am b- 

dicidual, corporation, partnership, fipItz 

association, trust, estate, public Of Pri- 

vate institution, group, the united 

States or any agency thereof, any gov- 

ernment other than the United Stat@* 

Policies and regulations of the U. S. AEC announced prior to July 1952 tan be found 
in Appendix 4. Fifth Semiannual Report to Congress; Appendix 10, Sixth Semiannuat 
*Port to Congress; Appendix 4, Ninth Semiannual Report to Congress; APPena 
Tenth Semiannual Report to Congress ; Appendix 6, Eleventh Semiannual Report to 

gress ; Appendix 6, Twelfth Semiannual Report ; and in the Federal Register. 
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BPPLICATIONS FOR AND IISGUANCE OF 

LICENSES 

8 50.20 Applicatians for licenscs. 
license applications for the activities 

covered by f 50.11 above shall be filed 
in duplicate with the United States 
Atomic Energy Commission, on Form 
AEC-17, copies of which may be ob 
tained from the Commission. License 
applications for all other activities shall 

be Eled by letter. 
fi F;n 91 TPP‘IInmnD lirm--n- 77--- 

~ 

subdivision of any su 
SO+ and any legal success 
*~~~rumen~~ye, agent, or agency of t 

resenm hL 

Vll or other entitx, but shall I 
mink5 

iacltlde of the Commission in t 
,#plo.cees 

of duly authorized functioi 
rx,rcise 

The term “Commission” mea 
(C) 

Energy Commission creat 

Atomic Energy Act of 1946, or j 

representative. yd) The term “United States”, mhi 

in a geogaphical sense, includ 
It Territories and possessions of tl 

;.nited S@tes and the Canal Zone. 
The term “fissionable materia 

uranium enriched : 
ibe isotope 233, any other materi, 

the Commission determines to 1 
ble of releasing substantial quai 

6P 
siries of energy through nuclear chai 
ection of the material, or any materi: 
&jcaUy enriched by any of the fort 
-. (I but does not include source mr 

,efinls, as defined in the -4tomic Energ 

(f) The term “electronuclear mc 
clines” does not include X-ray geners 

. 

- f8flC ae Commjssion, or officers 

ad 

(e) 

- 

\Ct of 1946. 

! 
. i tars. 

GERER-kL RESTILICTION 

5 50.10 UCen8e required. Unless au 
borized by a license issued by the Corn 
mhsion, no person shall manufacture 
produce, transfer, or acquire facilitiei 
fsr the production of fissionable ma 
rcrial. Licenses issued by the Commis 
ion are of two basic types, general anc 
5ycific (see I 50.30). deibending on thc 
nture of the activity to be authorized. 

0 50.11 Activities iiicident to export. 
Asyecific license must be obtained to 
ZthOriZe export from the United 
Exes of facilities for the production 
6: fissionable material, or to authorize 

*e manufacture, production, transfer, 
0: arqufsition of such facilities for ex- 
port. 

E 5O.12 Domestic acticities. (a) A 

mifie license must be obtained (ex- 
wpt 9s indicated in paragraph (e) be- 

to a U t h o r i z e manufacture, 

0 VV.-A AYVLIU~LUV UJ CCbGICJGJ. UpUU 

a determination that an application 
meets the requirements of the Atomic 
Energy Act of 1946 and of the regula- 

tions of the Commission, the Commis- 
sion will issue a license by approving, 

production, transfer, or acquisition of 

Class I facilities. 
(b) A general license is hereby is- 

sued for manufacture, production, 
transfer and acquisition of Class I1 

facilities which takes place within the 
United States and is not for export. 
This general license shall be deemed 
to include manufacture, production, 
transfer, and acquisition of Class I1 

facilities for incorporation into other 
Class I1 facilities prior to export of 
the latter. Each person acting under 
authority of this general license re- 
mains subject to the reporting require- 
ments of $5 50.40 and 50.41 below. 

(c) No license is required for actiri- 
ties expressly excepted from the li- 

censing requirements of the. Atomic 
Energy Act of 1946; that is, for manu- 
facture, production, transfer, or acquisi- 
tion of Class I or Class I1 facilities 
.ncident to or for the conduct of re- 
search or development acti-rities in the 
3nited States of the types specified in 

iection 3 of the Act. 
8 50.13 Ofha activities. A specific li- 

‘ense must be obtained to authorize 
uanufacture, production, transfer, or 
icquisition of facilities for the pro- 
iuction of fissionable material in cases 

ther than those specified in gg50.11 
nd 50.12 above. 
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upon such conditions a8 it deems ap- 
propriate and in accordance with law, 

the a[iplication filed, forwarding n cops 
of the license to the upylicunt. 

g 50.22 Stundurda for issuance 01 Ei- 
cenaea. In muliiiig the determination 
mentioned in the preceding section, the 
Commission will be guided by the fol- 
lowing standards : 

(a) Assuring the common defense 

and security ; 
(b) Assuring an adequate suppls of 

facilities for the production of fission- 
able mnterial ; 

(c) Preventing the uae of such fa- 
cilities in a mariner inconsistent with 
the national welfare ; 

(d) Effwtuatiug the policies and 
purposes of the Atomic Energy Act 

of 1‘346. 
So far as consistent with these stand- 

ards, licenses will be granted for the 
conduct of normal business activities. 

TYPES AND CONDITIONS OF LICERSEB 

8 50.30 Tupea of licenses. A gen- 

eral license has been issued iu the CL~O~L 

specified in $50.12 (b) above and in 
such cases the filing of an application 
with the Commission is not necessary 

Specific licenses are issued to named 
persons in response to applications flied 
with the Comiuission. So far as con. 
sistent with the Atomic Energy Act oi 
lD46, licenses will be designed to fit tht 
normal business requirements of tht 

licensee. 
Q 50.31 Conditiona of lieensea. Eack 

license will require the licensee to conk 
pl~: with certain conditions, including 
the filing of reports with the Corumis 
sion. Willful failure of a licensee tc 
file any such report which truthful13 
sets forth all information required, 01 

willful failure to comply with any othei 
condition of the license, shall constitutt 
a violation of the regulations in thit 

part. 
50.33 Revocation, suspension, modi 

flcation of licenses. ART license may 
be modified, withdram, suspended, re- 

voked or finnulled at any time in the 

discretion of the Commission upon a 

BEPOETS 

8 50.40 Reporting pO88e88ion or title, 
(u) Any person (whether or not a u- 
censee) mho, on the eitectiye date or 
the regulations of this part, hns ms 
session of or title to any Class I fucilitr 

for the production of fissionable mate 
rial ( including those listed specifically 

in Schedule A, 9 60.70) shall, not later 

than GO clays after such dilte, file with 
the Commission a reasonably detailed 

statement of: 

(i) The location of the facilitF; 
(ii) Its present use; 
(iii) Its proposed use; 
(iv ) Its engineering specii3cationa, 

including capacity ; 

(v) The name, title, and nddresa of 
the persons having control of the 

facility. 

(b) The requirement of this section 
does not apply to any facility held 

under authority of a contract or 
arrangement with the Coullruissioa 

XOTE: The term “person” as deflnd is 
section 1s (c) of the Atomic Enern Bet of 
1946 and in $50.2 does not include the fiat. 
mission or ofEcers or employees of the 
mission in the exercise of dub authorisd 
€unctions. Consequently, the requirWent 
;his 0 50.40 does not apply in Such Ca8m* 



4- 

dolation of the re,”uhtlons in this par 
be deemed to be a violation of thc 

Energy Act of 1946, and shal 
@ued the riolator to the penaltie! 
oeRin prescribed. In addition, thc 
Commission may take such action wit3 
wsp& to the facilitiw involved in an1 

,iobtion as it deems appropriate and ir 
,mrdanm with law. 

INT~BPXATIONB, PETITIONS, 

CObihmmCAnONB 

50.60 Valid interpretations. Ex 
mt 8s specifically authorized by thf 
bmmission, no interpretation or expla, 
srjoo of tbe menning of the regulatiom 
in this part issued by nny officer or em. 
p:oyeof tlie Coniniission other than on6 
BU~ by the General Counsel in writ. 
&;\rill be recognixed to be valid and 
kidin,“ upon the Commission. 

4 3.61 I’elitiona. Petitions for re 
 from my restrictions imposed undex 
die regulations in this port may be made 
bf filing a letter, in duplicate, with the 

Cmmission, stating the reasons why 
&e jtetitiou should be granted. 

SjO.G:! Conimu?iications. All com- 
nuniaitions concerning the regulations 
of this part or my license issued wider 
them sliould be addressed to the United 
States Atomic Energy Commission, 

Ifashington 25, D. C., Attention: Li- 
cuing Controls Branch. 

SCHEDULES 

f %.’io B‘cILreduZe A: CEass I facilities 

8g50.2, 50.20, and 50.40). As de- 
b~ in $50.2 above, a Class I facility 
w facility (other aan a Class II 

facilitr) capable of producing anf as- 
sionable material, such as (a) nuclear 

reactors or piles, (b) facilities capable 
of the separation of isotopes of uranium, 
and (e) electronuclear machines ( e. 8.) 

cyclotrons, s~-nchrocyclotrons and linear 
ion accelerators) capable of imparting 
energies in excess of 1 MeV each to 
positivelF charged nuclear particles or 
ions. 
NOTE: Under section 4 (c) (1) of the 

Atomic Energy Act of 1846 the Commission, 
RB agent of and on behalf of the United 
States is made the exclusive owner of all 
facilities for the production of fissionable 
material other than facilities which (A) are 
useful in the conduct of research and de- 
velopment activities in the fields specified 
m section 3 of the Act, and (B) do not, in 
the opinion of the Commission, have a po- 
tential production rate adequate to enable 
the operator of such facilities to produce 
within 8 reasonable period of time a suffi- 
:lent quantity of fissionable materinl to pro- 
fuce an ntoraic bomb or any other atomic 
weapon. The listing of a facility for the 
3urposes of the regalntions in this part shall 
lot be deemed to be an expression of the 
)pinion of the Commission as to ownership 
tC anF such fncillty for the purposes of sec- 
:ion 4 (e) (1) of the Act. 

8 50.n BcheduZe B: Cksa II faoili- 

‘iea (see $8 50.2 and 50.20). A Class I1 
’acility is any item listed in this Sched- 
lle B. The Commission has determined 
hat the following items are important 
:omponent parts especially designed for 
quipment or devices capable of the pro- 
luction of fissionable material : 

(a) Radiation detection instruments, 
.nd their major components, designed, 
ir capable of being adapted, for detec 
ion or measurement of nuclear radia- 
ions, such as alpha and beta particles, 
‘nmmo radiation, neutrons and protons, 
ncluding the following : 

(i) Geiger Alueller, proportional, or 
~oi-:illel plate counter scalers. 

( ii) Geiger Blueller or proportional 
ounter rflte meters. 

( iii ) Scalers (adaptable to radiation 
etection ) . 

(iy ) Geiger Mueller, proportional 
uclio, or mechanical detectors. 
(B) Integrating ionization chamber 

ieters and ionization chamber rate 
leters. 



(Ti) Geiger Mueller, proportional, or 
parallel plate counter detector compon- 
ents. 

(rii) Electrometer tube circuits and 
dynamic condenser electrometers (pi- 
brating reed, vibrating diaphragm, etc.) 
capable of measuring currents of less 
than 1 micromicroampere. 

(viii) Counter pulse rate meters. 
(ix) Amplifiers designed for applica- 

tion in nuclear measurements, includ- 
ing linear amplifiers, preamplifiers ana 
distributed (chain) amplifiers. 
(x) Geiger Nueller quenching units. 
(xi) Geiger Mueller or proportional 

eoincidence units. 
(ai) Dosimeters and electrometers, 

pocket and surrey types, including elec- 
troscopes incorporating radiation meas- 
urement scales. 

(xiii) Chambers, pocket type, with 
electrometer charger-reader. 

(xiv) Electrometer tubes designed to 
operate with grid currents of less than 
0.1 micromicroampere. 

(sv) Resistors, values above 1,000 

megohms. 
(xvi ) Scintillation counters incorpo- 

rating a photomultiplier tube. 
(wii) Photomultiplier tubes having 

photocathode sensitivity of 10 or more 
microamperes per lumen, and an aver- 
age amplification greater than lo". 

(b) Mass spectrometers and mass 
spectrographs, of all mass ranges, and 
their major components, including thc 

following : 
(i) Leak detectors, mass spectro. 

meter, light gas type. 
(ii) Mass spectrometers or mas 

spectrographs. 
(iii) Ion sources, mass spectrometei 

or spectrograph type. 

(iv) Acceleration and focussing 
tubes, mass spectrometer and spectro 
graph types. 

(v) Ionization chambers, mass spec 
trometer detector types. 

(vi) Micromicroammeters capable 03 

measuring current of less than 1.t 
micromicroampere. 

(rii) Electrometer tubes desifiuecl ,(, 

(Tiii) Resistors, -i-alues at 

(e) Vacuum diffusion pumDs 

)perate with grid currents of less tL 
1.1 micromicroarnpere. :I fi 

'Ore 1j@J(, 
negohms. 

nches diameter and larger (diameter 12 

.heir basic component Parts, capable, una 

neasured inside the barrel at the ioie2t 

iet 1. 
(d) Electronuclear machines, 

it.ith or without modification, of sus. 

taining potential differences in excea 
If 100,000 volts against the diSchargiug 
iction of positive ion currents in exCeyg 
Df IO-' amperes, such as belt type elec. 

trostatic generators (Van de Graaff 
machines). 

50.72 Schedule B: Exemptione. 
The listing in Section 50.71 above 
electrometer-type electronic tubes and 
resistors (see Section 50.71 (a) (xir) 

and (xv) and Section 50.71 (b) (vii, 
and (Fiii) ) shall not be deemed to con. 
stitute such items component parts 
radiation detection equipment or mass 
spectrometers when they have been act- 

ually incorporated into (or packaged @ 

spares for shipment with) instruments 
(such as, but not limited to, pH meters, 
spectrophotometers, moisture meter% 
and kilovoltmeters) not capable of de- 
tection or measurement of nuclm 
radiation or not capable of use as ma& 
spectrometers. 

50.80 Effective date. The regula- 

tions in this part shall become effective 
at midnight, November 20, 1947, thii 

effective date, which is less than 30 
days, subsequent to publication, is found 

necessary and appropriate by the Corn- 

mission for assuring the common de- 
fense and security. 
(60 Stat. 755-775 ; 42 U. S. C. 1801-1819- 
Interprets or applies sec. 4,60 Stat- 759; 

42 U. S. C. 1804) 
Dated at Washington, D. c., this ZM 

day of November 1952. 
By order of the Commission. 

N. W. BOYEB, 

General Manager. 



Atomic Energy Labor Relation 
*as established by YOU durini 

(I of 1949 in accordance wit1 
&e ~pri’~ 
flmendations contained in the Re 

ae President’s Commission 01 

Eelations in the Atomic Energ! w 
ladlations. In this report, it wai 

t& that the panel procedures “0 e 
Haetbfng substantially equivalent tc 

be given a trial for a perioc: 
of mo or three yearn.” “he third an 
nire,ary of the panel was passed las 
$ring. On May 15, 1952, members Q 

panel met with the Atomic Energ! 
to report on its activitia 

duag these three years. The Corn 
decided at that time to continuc 

[be pan& PI=. 
The panel is nom 3% years old. I3ur 

me a its life, it has taken ofecial juris 
diction of 59 cases, has helped nnof 
&jpjauy in the resolution of many 
additional disputes, and has been called 
upon frequently for advice by the 
mnic Energy Commission, by union 
officials and by contractors. The 
methods of the panel have been kept 
flexible and, for a government agency, 
the amount of informality has been 
unusual, approaching at times the per- 
ma1 relationships found in private 
industry between the parties and a 
PmtInent impartial umpire. We be- 

liew that this has been a healthy &vel- 
omat consistent with the policy of 
the Congress and the Atomic Energy 
(hmission to move in the direction of 
more Private and less government con- 
trol of the government-owned prirately 

Wr&d Atomic Energy Commission 
facflities, 

men this panel began its activities 
In the spring Of 1949, it recognized two 
WSfng dangers; its procedures could 

me 

port of 

be too attractive to the parties, thus 
short-cutting the collective bargaining 
process and putting the determination 
of atomic energy wages and working 
conditions into the hands of govern- 
ment-appointed arbitrators ; on the 
other hand, its procedures might become 
so unacceptable to the parties that they 
would be unsuccessful in avoiding harm- 
ful strikes. The panel has sought to 
steer a course between these dangers. 
Today, there are no fundamental dif- 
ferences between the practice of col- 
lective bargaining within and without 
the atomic energy installations. There 
have been no interruptions in those 
production facilities considered by the 
Atomic Energy Commission to be of 
vital concern to the national welfare. 
In construction alone have harmful 
strikes occurred, and these have largely 
been concentrated in one site where 
there were problems of an exceptional 
nature. In this one instance, the panel 
believes substantial progress has been 
achieved toward more stable relations. 

We believe that the panel procedures 
have served the purpose for which they 
were designed and that they have the 
necessary flexibfle to change with the 
rapid and unforeseeable future develop- 
ments of the atomic energy industry. 

Since it began operations in 1949, the 

panel has completed 55 cases. Because 
of the flexible procedures employed 
by the panel in handling these cases, 
[t is difficult to provide with accuracy 
i~ statistical picture of their composi- 
tion. For example, in all cases in which 
recommendations mere issued before a 
gettlement was achieved, these recom- 
mendations were preceded by mediation 
aorts-in some cases over a very long 
period of time. In other instances, the 
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panel referred the dispute back to the 

parties or to an existing agency es- 
tablished for handling the Qpe of dis- 
pute involred. For example. there was 

an instance of a dispute orer the ap- 
propriate bargaining unit xhich ~fas 

referred to the Kational Labor Rela- 
tions Board. Seyeral cases were finally 

settled by a decision of The Vage 

Stabilization Board or the Construction 
Industry Stabilization Board, and 

I Construction 1 Production 

i 
I 

During the 6-month period covered at the Amonne Laboratory on J~~~ 

by this report, as was true in the pre- Tbe immediate issue mas 8 question of 

riou period, much of the panel's ac- workload for the night Watchmen, brit 
tiT-ities were devoted to construction underlxing this issue was a broader mk 

disputes at two sites : Paducah and understanding between the parties 

Ranford. The panel was active in 15 respect to the aievance machineq and 
ems, eight of which were in construe handling of disputes. After full dis 

tion. cussion the parties reached an under- 
Of the seTen disputes in production, standing on the handling of grievance 

three were at the Argonne Kational and joint 8mdy was proposed for 

Laboratory, one at the Knolls Labora- rachfng 8 Solution with respect to the 
tory, one at the K-25 plant in Oak specific workload dispute. 
Ridge, one at the X-10 and Y-12 plants During JUlY the ofacials of the ~n. 
in Oak Ridge, one at the Bendix Kansas ternatfODa1 Guards Union called upon 

City Plant. Recommendations were is- the panel to aid in espediting a rase 
sued in three cases during this period. eding before the Wage Stabilization 

In one of them, the union turned down Board, and also to aid in esplainiw 

the recommendations and management the delay in processing this case to the 

improved the offer before the strike union membersMP which was OOfiW 

deadline. Mediation produced a settle- restive. The pnnd members met wi& 
ment in seven cases. In two cases the the union rep-nhtiva at the h- 

issue was referred back to the parties €Pm@ Laboratow On July 11 and dk- 

where it was settled in direct negotia- Cussed informally the Wage Stabilia- 

tion. Three cases remain open as of tion Board proceduree. At this meet- 
ing Dr. Witte aided the parties in W December 1. 
paring a statement in support of their 

CASN NO. 45. AEO ISSTALLATION : Wage Stabilization Board petition. v 

CASE NO. 46. BEC INSTA4LLBTIOS : 

Chicago, Ill.; PARTIES: AEOme 

Nntiond Laboratory ; Internation& 

Chicago, Ill.; PARTIES: Argonne Ka- 
tional L a b o r a t o ry ; International 
Guards Union of America, Local. 

The history of this case prior to June 
1 was summarized in our previous re 
port. The panel met with the pnrties 

bsociation of Machinists, 

On May 29 the panel received E * 
#742. 



e- - _.^ -- 
~ from the praidwt Of: *ai i%i 

into a strike. 

this telegram 

fleired an of€icial request from 

rfine 6 and found that there were 
ue. Most of 

uss- 
between the 

grie-i'ances at iss 

era1 relationships 

doe 

$&g een 
At the conc~nsion of the con- 

eHsCe, both sides agreed to renew 
pjforts to adjust their own griev- Beir 

s8* and told the panel that they es- 

that these efforts would be BUC- 

me, however, was spent in disc 

1 pties. 

OA 

&ilL 
panel has heard nothing further 

~~~ing this matter. 

i-~~ ~0.47. AEZ INSTALLATION : 
Bsnford, Wash. ; PARTIES : Atkinson- 
Ji'ncs Construction Co. ; International 
~rotherhoOd of Teamsters, Local 839. 

on June 12 the panel received a tele- 

from the company stating that 
$e Tenmsters were on strike at the 
Banford production site. The panel 
rdi-ised President Tobin of the Team- 

aea' Union of this matter and called 

upon him to return the men to work 

ad follow the established procedures 
for settling disputes. 

On the following day the panel was 
adrised that the men were back at 
rork. The panel understands that 
this was a jurisdictionnl dispute which 
KM settled by a decision of the National 
Joint Bonrd for Settlement of Jurisdic- 
tional Disputes. 

USE NO. 48. AEC INSTALLATION : 
Chicago, Ill.; PARTIES: Argonne Na- 
zhal Laboratory ; Argonne Council, 
dFL 

On June 24 the panel received n tele 

gram from the councii requesting that 

the panel nmnme jurisdiction over a 

dispute involving n new contract. 
The panel membere mot mia the par- 

ties On July 10 nnd 11 at the Axgonne 

2,t jl 11' - 

Laboratory. The unresolT-ed issues were 
sn increase in the basic hourly rates 
md the term of a nev agreement. 

Uediation sessions were couducted b~ 

the panel for tsrn da5-s and at the end 

of the second &is an agreement ~'8s 

reached. 
The panel thereupon aided the parties 

in preparing their petition to the TTage 

Stabilization Board for approral of the 
wage increase. 

CASE NO. 49. AEC ISSTALLATIOX : 
Paducah, Ky.; PARTIES: F. H. 3fc- 
Graw Co. ; AF'L Building Tradea. 

On December 6, 1950, the F. H. Nc- 
Graw Co., mas awarded the contract 
to build a new atomic energr plant at 
Keril, near Paducah, By. The earliest 
possible completion of this project was 
and still ig considered a matter of eX- 
treme urgency, and so, relatirely little 
time was afforded the contractor for 
preliminary organization before actual 

construction was commenced. On Jan- 
uary 2, 1931, the first ground was 
broken. 

Kestern Kentucky was known as sn 
area of labor unrest even before the 

Paducah atomic project was begun. By 
tradition this has been a southern com- 

munitF and as such has normally re- 
flected the lower wage rates of the 
South. Across the river lie Illinois and 
Indiana, and the industrial center of 
Evansville which is under the influence 

of nothern customs and wage rates. 
As a result intense rivalries have 
grown up between Kentucky and Illinois 
laboring groups and a reflection of this 

rivalry was the organizing of the Ken- 
tucky Engineers for Local Autonomy 
and their succesa in aponsoring and 
pnshing special legislation throuzh the 

Kentucky Legislature. As fnr hack as 

the early 1920's the Illinois-Kentucky 

rivalry was a contrihuting factor in 

the strikes and bloodshed in the mine 
fieIda. 

One of the largeBt construction jobs 

in Padueah prior to 1851 wft6 the erec- 
tion of a levee along the banks of the 
Ohio. During the several years it took 
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to complete this relatively small job, 

there were frequent strikes. Within 

the last few years, the hlodine Uann- 
facturing Co. has experienced 26 strikes. 
With extraordinarily fen- exceptions, 
every other manufacturing concern in 
Paducah has been faced with labor 
trouble leading to work stoppages. 

There was an atmosphere of crisis in 
the late fall of 1950. On the ere of 

the Korean War the Kation’s armament 
schedule had been “stretched out” and 
the target for maximum production had 
been set further ahead. With the out- 

break of fighting these schedules were 
drastically compressed and this sense 
of urgency had a profound effect on the 
Paducah project. In the rush to get 
started there was inadequate planning 
and preparation which helps to explain 
the difficulties that have since arisen. 
There was insufficient housing ; road- 

ways to and from the plant could not 
adequately accommodate the increased 
traffic, and the hiring of supervision 
was hastily completed. 

The McOraw Co. ran into its flrst 
labor dif3culty on March 3, 1951, just 
3 months after construction began. Be- 

tween then and September 2,1852, there 
have been 59 strikes which have cost 
the project 3,188,278 man-hours. Vir- 
tually every craft has been instrumen- 
tal in initiating one or more of these 
interruptions, and several of the strikes 
have resulted in complete shut-downs 
of the project. According to Atomic 
Energy Chmmission estimates, “total 
loss of job progress due to work stop 
pages is approximately 11% percent.” 

The compressed schedule for this 
project severely taxed the McGraw or- 
ganization. There was very little time 
allowed for advanced planning. Once 
construction began, the pressure for 
making jurisdictional assignmentP was 
intense and the company found difficulty 
both in enforcing its decisions and in 
settling disputes that arose over them. 
There mere also questions of conflicting 
jurisdiction between locals of the same 
craft organlzation which in turn led to 
an abnormal number of disputes over 

-r - - ‘ i-3 

the identity of the “going” 
r;i,ti and working conditions. Xot kn(litk 

in many cases which local contra(.: ~ 

tices careful1,v for their effect r,n 

applicable for this job, th u- 

e w!ll,<. 

of this size. ti, 

was unable to examine the local ~,~~~ 4; 

inrushing tide of new members and tL tl I1 

attending administrative problems SUCh f: 

The nirious craft unions albO ,~~~ 
caught with little prior notice in 

cause. beili union expansion can 
business agents who ran offices design* 

to service Sereral hundred members sud. 
denly found themselves running Organ. 

izations of sereral thousands. 1lany oi 
these business agents were 8ooo 

swamped with dffaculties of a size and 
kind never before encountered by them. 
Craft rivalries became intensified, 

sident groups within the crafts hame 
organized, and wildcat strikes beSond 
the control of local or international 
officers mere not uncommon. 

The early history of the panel’s a,,- 

tivities in Paducah were summaria 
in our previous report under cases 3;i. 
37,38,40 and 41. It will be recalled that 
on January 6, [19521 the 3’. H. McGraa 
Co. and offlcials of the various craft 
unions signed a memorandum of under- 
standing for the settlement of griev- 

ances. Meanwhile, the panel told the 

parties that it mould retain jurisdiction 
Over labor relations at Paducah, raw 
than follow the more general practice o€ 
assuming jurisdiction over each indi- 

vidual dispute only after a PrelimhaV 
investigation had been completed. 

Between January 6 and June 30 the 
panel was invoked in four other dts- 
putes which had either threatened to 
cause or had caused work interruptfom- 
In each case in which an actual Work 

interruption had occurred the inter- 
national office took steps to end the 
strike and informed the panel that ft 
had been unauthorized and Was Of did- 

cat origin. The panel Wa8 also told 
the strike had occurred before the 

ness agent had knowledge of it and 
that once under way the busi~~S *gat 

was powerleas to stop it. 

I 

DEC 

This decl: 
in order ; 

t 



ing of 1952 the Atomic En- 
to make plans for 
gaseous diffusion 
in mind an AEC 

~~~~~ was sent to Paducah to sur- 
of further expan- 

at that site. This Committee re- 

that the Paducah area was 
to Dore than normal labor nn- 

C site the situa- 
ared to be greatly improved. 

r relations into 

ation, along with many other 
plans mere made for further 

f 1052 a sharp 
occurred in the number of 

and man-hours lost. On AU- 
ed to Paducah. 

was told by 

oacials that virtually all of the 
"""t Bt,rikes had been unauthorized 

&cats. At the panel's suggestion 
rties discussed methods for cur- 

interruptions. 
be discussions led to a Memorandum 

understanding of Aumst 20 for joint 
retion in disciplining participants of 
a unauthorized work stoppages. It 

agreed that the local unions and 
be Building Trades Council should use 

possible means of communication to 
adrise their members when a work 
goppnge is unauthorized and to direct 

3 
f rbeirmembers to return to work. The 

anions agreed to discipline all members 
aho disobeyed these instructions. The 

I mmpny on its part agreed to use the 
f mmunications available to it to notify 

tmplo,~ees when a work stoppage was 
authorized and to terminate or dis- 

@he those who failed to report for 
at the nest re-mlar shift starting 

h- Asah all business agents and 
international representa tires signed 
3h agreement with the company. The 
hill text of this agreement follows: 

ding the Paducnh facilities. 

"August 20,1958 

~CJAUTION OF P0r;rCY 

Thfs declaration of policy is made 
in order to promote responsibility 

18 

and harmony among the Building 
Trades crafts emploxed at the 
atomic energy project by F. H. 
bIcGraw and Company and by other 
contractors doing work at the 
atomic energy project, Kecil, Ken- 
tuckx and in order to eliminate any 
strike or work stoppage that is not 
authorized by the Building Trades 
Unions employed on the project. 
All provisions of collective bargain- 
ing agreements will be complied 
with by the signatories to those 
agreements. 

In accordance therewith the fol- 
lowing procedure shall be followed 
by the Unions and the Companies: 

1. When a stoppage of work by 

any union member, or members, 
amiated with any Building Trades 
Union occurs, the Company shall 
ascertain from the craft Business 
Agent or International Union 
whether the strike or work stop 
page is authorized by the union. If 
a work stoppage is unauthorized 
and in violation of contract, the fol- 
lowing steps shall be taken. 
2. (a) The local don and the 

Building Trades Council shall use 
radio, newspapers, and other means 
of notice necessary to advise all 
union members that the work stop- 
page is unauthorized and shall di- 

rect all union members to return to 
work immediately. Union mem- 
bers failing to carry out instruc- 
tions to return to work, and to 

remove picket lines, if any, shall 
be disciplined by the craft unions 
of which they are members ac- 
cording to the constitution and by- 
laws of the union. 
2. (b) The Company shall take 

steps by radio, newspapers, and 
other appropriate notice to notify 
all employees participating in the 
work stoppage that such employees 

should report for work at their re- 

spective work positions on the proj- 

ect at the next regular shift start- 

ing time, or they shall be declared 
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terminated or disciplined from the 
project. 

3, This policy ma;v be extended 
by consent of the parties to other 
projects for the atomic enera pro- 
gram in the ricinitF.” 

Shortly after the August 20 meeting 
two more short work stoppages oc- 
curred. Both of these apparently had 

the approval of at least the authorized 
local union leadership. One %trike, in- 

rolving the Operating Engineers, arose 
over layoff procedures which had been 
inaumrated by the company. The com- 

pany feared that it would be charged 
with an unfair labor practice if it laid 

off any members of the Kentucky Oper- 
ating Engineers, the rival organization 
of the certified Operating Engineers, 
A. F. of L. To meet this problem the 
company introduced a system of hying 

off according to seniority-a most un- 
usual procedure in the construction 
industry. At the request of the panel 
the international officers of the union 

terminated this strike and several days 

later company and union officials came 
to Kern Pork where, with the aid of the 
panel, ti new set of layoff procedures, 
more in accordance with construction 
customs, was negotiated. 

The other stoppage was called by the 
International Brotherhood of Electri- 
cal Workers. The immediate issue was 
the dismissal of eight electrical fore- 
men. This matter was resohed, again 
with the aid of the panel, after pro- 
duction mas resumed. 

When the panel was in Paducah on 
August 20 it was recognized that fur- 
ther study and negotiations would be 
required before the basic causes of the 
labor trouble could be rectified, and a 
further Tisit of the panel was therefore 
contemplated. The two xork stoppages 
referred to above, following so closely 
upon the heels of the August 80 panel 
trip to Paducah, expedited these plans. 
This time arrangements rere made for 
panel secretary Donald B. Straus to 
make a preliminary, on-the-spot study. 
Mr. Straus preceded the panel members 
by a week, arriving in Paducah on Sun- 

day, September 21. During tbiy 

yarious Atomic Energy ~omluict,io * 

-* !I (If ficinls, a number of trailer 

dents who work at the project, officia,k 
of the “Engineers of Kentucky for Lr 

and sub-contractors, ne\yspawr 

in all walks of life. On &adag 

bers. In the ensuing discussions, 

ing ingredients of labor unrest ~~ 

Yaducah. The panel Concluded that tt 
was confronted in Paducah with no or- 
dinary labor situation. The causa o~ 

unrest came from several different di- 

rections and were deep-rooted. 
It is noteworthy that at no time dnr- 

ing its Stay in Paducab did the Pane, 

hear about difficulties arising out of 
rates of pay (other than delayed coo- 
struction Industry Stabilization corn- 
mission approvals). Nor did 
common causes of labor discord, sua 
as seniority, union security, welfare 
plans and the like, come into the dis- 

cussions, Both unions and the corn- 
pany spoke of their differences in terms 
of personalities, attitudes or the failure 
of the other party to follow tbe ee- 

tablished procedures. To the question 
“what seems to be wrong down here”, 
the panel heard over and over apt& 

this sort of response : “darned if I know. 
Nerer saw a situation like this before- 

you can’t seem to put your finger on the 

trouble but there is constant bicker- 
ing”. Either outspoken or implied dis- 

trust was found on all sides: distrust 
of rank and file for the union leaders 
and for the company management, di* 

trust of one craft for another, distrust 
of the community for the migrant wrk- 
ers and yice versa, distrust of locsi 

union leaders for their international 
superiors and rice versa, eTen marlid 
Jifferences of opinion mithin the man- 
xgement officialdom. 

That this unique situation of ~0~~~ 

snd mutual distrust mas rooted in 

he interriewed 15 local busill,,s ~~‘,~,, V.rq 

carulJ pk,; 

AUtOnOEF”, Offiiciah of the )I~G~~~~~ JIB; c, 

ported his findings to the Panel ’ he Blen,* IC.. 

panel sought to analyze the manr rarf, the 

and many prominent citizens of 

Monday, September 28 and 29 

me5 

w 
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, 
i 

1 Tbe duties and responsibilities Of the 
3c~rmv labor department were re- 
defind, with authority for making 
decisions centered in one named in- 
diridunl. 

4 Be international representatives of 

in Paducah every third Tuesday of 

the month for the purpose of settling 
existing grievances, to avoid the 
causes for future ones, and to pro- 
mote harmony and better labor re- 
htions between the unions and the 
eomPW’. Joint meetings with the 
company and the international rep- 
*@entaUWs were scheduled on these 

I ‘ TheromWW agreed to review erist- 
ing Dieranee machinery with each 
international union and to add arbi- 

every craft decided to hold meetings 

company had concluded agreements 
wi& A. F. or I,. unions in two other oak 
Ridge facilities; the x-10 Laboratory 
and the y-12 phnL 

The agreements reached at these two 

other plants called for no wage increase 

there should be RO wage increase 
grnnted at the IE-25 Plant, 

The recent background of wage his- 

tory in Oak Ridge has been in the di- 
rection of uniformitF between all three 
plants. In its recommendations issued 
last year (cases 25, 26 and 27), the 
panel proposed a uniform wage struc- 
ture and the parties accepted these 
proposals. Since then, in a mnge re- 
opening on February 25,1952, a further 

general wage increase of 4$ per hoar 

was put into the wage atructure at all 
three planta. This increase wm bmed 

and the company’s position was that 
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011 the rise in the Consumers’ Price 
Indm between June 1951 and De~em- 
ber 1951. The Indes in Mag I%% 
onetenth of a point below that of De 

cember 1951. Accordingly, under the 

self-administering regulations of the 
Wage Stabilization Eoard, no further 
wage increase was permissible. 

The union‘s demand at K-25 was for 

a log? per hour wage increase justi- 
lied as follows: 2$ per hour based on a 
forecasted rise in the Consumers’ Price 
Indes, 4@ for increased productivity in 

1951, and 46 for increased productivity 
in 1953. 

The panel heard the arguments 01 

the parties in this ease and on its de 

parture asked that written briefs sup 
plementing the oral arguments be 

submitted by August 4. 

The panel met on August 6 and again 
on September 16 to discuss its recom- 
mendations. On September 19 the 
panel mailed out its recommendations, 
covering twelve separate issues, to the 
parties. With respect to wages, the 
panel recommended no general wage 
increase. 

On September 25 the panel received 
a telegram from the union rejecting 
the recommendations and from the com- 
pany accepting them. 

On October 15 a strike vote was con- 
ducted by the union with the majority 
voting to strike. Shortly thereafter 
the company offered the union a lO# 
per hour general wage increase effec- 
tive on the date an agreement could 
be reached. The union accepted this 

offer and a contract was signed. 

TION: Schenectady, h’. Y.; PARTIES: 
General Electric Co. ; International 
Union of Electrical Workers, Local 301. 

The panel was requested by the in- 
ternational office of the union to take 
jurisdiction over a dispute between the 
parties on July 12. In its routine 
check with the Federal Mediation and 
Conciliation Service the panel learned 
that there stiLl remained some chance 
of further progress under the aegis of 

CASE NO. 51. BEC INSTADLA- 

L4SE NO. 52. AE€ IKSTUTIOg: 
Banford, Wash. ; PARTIES : Atliinfitn. 

Jones Construction Co. ; United Brothw. 
mod of Carpenters (Millwrights) 
1899. 

On July 29 the panel received a tde 
gam from the company advising it that 

a strike of Millwrights was in progress 
and asking that the panel take juris- 

8iction. The panel advised the inter- 
national office of this matter. 

On July 3 the Federal Mediation and 

Conciliation Service entered the dispute, 
but the strike continued. 

On August 5 the panel took jurisdic- 
Lion of the dispute and the strike mu 
Ended. The panel met with the pad& 
Dn August 26 in Richland, wash. The 

hues in dispute involved the subcon- 
.ratting by Atkinson-Jones of work 
!laimed by the Millwrights. 

Discussions with the panel present 
iulted in an agreed procedure for set- 



kind, including 
was the basis of 

STALLATIOS : 
wash. ; PARTIES : Atkinson- 

Construction Co. : The Cnited As- 
tion Of Sheet 'Ieta1 

~;fben the panel mas in Hanford on 
26 on another matter, it was in- 

ed of a dispute between the Sheet 
Fyorkers and Atkinson-Jones in- 
wage rates and certain fringes. 
anel met with the parties and 

asested that action on its part be de- 
iplfed a master agreement pres- 

being negotiated by the parties 

ffls completed. Both sides agreed to 

On October 17 the panel received a 
-am from the union advising that 
I with respect to wages 
ennld be ]*cached and requesting that 
[he panel issue recommendations in 
mo,formance with the understanding 
mclied on Anyst 26. 
On October 20 tlie panel took juris- 

djction. On October 25 recommenda- 
lions mere issued for a wage rate of 
c.6j per hour effective August 1, 1952, 

and for a nication akwance of 5 days 

The panel has been informed that 
these recommendations haw been 

- 
f 

~ 

f 
g pryear. 

j accepted. 

1 CASE SO. 54. AEC IXSTALLATION : 
Laford, Wash. : PARTIES : Atkinson- 
Jones Construction Co., International 
Association of Machinists, Local 1743. 

Fhile the panel was in Hanford on 
mother matter it was asked by the 
fnternational Association of Machinists 
@ bear a dispute between that union 
md the Atkinson-Jones Co., over the 
Wter of wages. Involved in this dis- 

PQte aere the wage relationships and 
other contract items between the Ma- 
*iniSts and the Millwrights at this 

panel suggested that action on 
i@P8rt be deferred until a master agree- 

t 

i 

p 
;r c project. 

L 
-. - 
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ment presentlF being negotiated by the 
parties could be completed. Both sides 
agreed to this procedure. 

On October 6 the panel received tele- 
crams from both parties advising that 
a deadlock still existed and requested 
that the panel take jurisdiction. The 
union further adrised the panel that 
it was preparing and would submit a 
written statement of its current 
position. 

The Panel thereupon took jurisdiction 
of this dispute and issued its recom- 

mendations on November 13, 1952. On 
Sovember 17, the panel received a tele- 
gram f~~m the company requesting 8 

clarification of the panel recornmenda- 
tion. In telephone conrersations with 
both Parties, the panel secretary learned 
that both parties were agreed on the de- 
sired interpretation. 

AS of December 1 the panel has heard 
nothing further concerning this case, 
and SO considers it closed. 

CASE NO. 55. AEC INSTALLATION : 
Hanford, Wash. ; PARTIES : Atkinson- 
Jones Construction Co. and Newberry- 
Neon Electric Co. ; International 
Brotherhood of Electrical Workers, 
Local 112 

On October 3 the panel mas notified 
by Atkinson-Jones Co. that the electri- 
cians were on strike. The dispute in- 
volved the application of a new area 
agreement between the International 
Brotherhood of Electrical Workers and 

National Electrical Contractors Associ- 
ation, contractors in the region which 
tlie union claimed should corer its mem- 
bers at the Hanford project. The Corn- 
pany's position was that a project agree- 
ment was still in existence and was 
controlling. 

Efforts to mediate the dispute over 
the telephone failed although the 
strikers were returnt?d to work. A 

meeting for October 10 in Washington, 
D. C., was arranged. 

At the October 10th and 11th meet- 
ings, with the aid of the panel, the 
parties decided that there should be a 
Hanford addendum to the area apee- 
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merit proriding for certain exceptions to 

the area agreement. 

oLkSE SO. 56. AEC ISSTALL-%TIOX: 
Padueah, Ky.; PARTIES: F. H. file- 

Graw &. : Padueah Building Trade. 

Council. 

At a meeting on October 1, with the 

panel in attendance, the international 
representatives of the various craft 

unions decided to hold monthly meet- 
ings. One of the purposes of these 
meetings was to review unsettled griev- 

ances which had arisen during the pre- 

rious 30 days (see Case 49). 

At the October 21 meeting, the inter- 
national representatires of the Carpen- 
ters, Laborers, Operating Engineers. 
Painters, Sheet Metal Workers, and 
Roofers Unions sent the panel a tele- 
gram, asking that it take jurisdictiou 
over an unsettled dispute inrolring pay 
for second and third shifts. Upon re- 

ceipt of this telegram, the panel ad- 
vised the parties that it would take 
jurisdiction of the dispute and asked 
that a short statement outlining thc 
issues be forwarded to it. 

These statements were received frorr 
both parties by November 15. Sliortl) 

thereafter, the panel understood thal 
the parties were planning further clirecl 

negotiations on this matter. On No 

rember 26 the panel received the fol- 
lowing telegram which closes the case: 

“With reference to material sub- 
mitted to Daris Panel recently by 
F. H. McGraw and Company and 
various unions concerning dispari- 

ties of shift differentials being paid 
on Paducah area project this is to 
adrise that the matter has been 
settled here between the company 
and the unions. William A. Henry, 
Director of Employee Relations for 
1\IcGraw, sought and obtained ap- 
prowl from Atomic Energy Com- 
mission to make uniform shift dif- 

ferentjals on project on the basis 
of eight hours pay for sex-en hours 
worked in order to proride for 
uniform basic treatment of a11 

crafts. Ironworkers anid --Cement 
Masons are excepted from the 

abore twcanse they desire to 
tinue with their own traditional 

e dp- 
practices n-hich rarr to .iolu 

Eree. 30th parties want to thank 
members of the Dmis Panel for 
their pwt service in this and 

matters. 
12. €1. XcGraK and CO. m, 8. 
Henry and Edgar F. Smith, 
Spokesman for International 

Unions represented at padu- 

cah Area Project.” 

:BSE KO. 57. ,4EC IT\’STSI;LATIO~. 

lak Ridge, Tenn. ; PARTIES : carbide 

~lld Carbon Chemical Corp.; AF of 
:ouncil. 

On September 19 the panel issuM 
-ecominendations for the settlement ut 

i dispute between Carbide and Carbon 
3emical Corp. and Local 26s of the 

United Chemical Workers, CIO. nee 
~ecomniendations were rejected by the 

Union and on October 15 the CompanF 
iuade an improved offer to the Union 
which was accepted (see Case 50). 

At Oak Ridge there has been close 
relationship between the bargaining 
the I<-25, S-10 and Y-12 Plants, 
Through mediation and recommenda- 

tions the panel has worked toward a 

iiniform rate structure at all three af 

these facilities. Immediately upon 

naking its improved offer to the CIO st 

T-2.5, the conipang made a similar offer 
:O the two ,4F of L Ihions at X-10 and 

r-12. 
On October 24 the panel received a 

-equest from James A. Brownlow, 
Fresident of the Rletal Trades Depart- 

ment, AI? of L, to take jurisdiction of 
L dispute between the Carbide and 
Carbon Chemical Corp. and the AF of L 
at Oak Ridge. On October 27 the panel 

acknowledged this request and in- 
formed both parties that it would “Pro- 
reed forthwith to investigate this mat- 

ter in accordance with its regular Dr3- 

cediires. The panel kept in tollch 

with the parties throughout NOTeDlt)er* 

but no meetings before the Panel 

scheduled. 

open. 

As of DecembeF 1, this Case remaios 



RELATIONS 

Citx, 310.; PARTIES: Bend1 

SePtember of 19% the panel medi 

settlement oyer a first contrae 

ic energy plant. Since then thes 
had SuCCeSSfully negotiated a1 

ent changes in this contract un 

ol, October 24, 1952, the parties sen 
e panel a joint request that it tala 

&diction orer the matter of a gen 
eJd rage increase, individual classifi 
&con adjustments and the continua 

of the present Cost-of-liTing plan. 
fie ysnel accepted jurisdiction or - 

tktober 30 and asked the parties for 3 

statement Of the issues in dis 
Fu!r, Ai panel nleeting was schedu€ed 

for Xorember fl in Kansas City. AI 
the Kansas Citx meeting, Dr. Witte and 

yr. Straus represented the panel. 
jlrdiation sessions Rere held on Novem- 
ier 21 and 22, during which time the 
rage issue was clarified. Since. no 
grwment seemed possible at that time, 

tile pinel asked the parties to prepare 
fnrrber data for a later, more formal 
baring to be held in New Pork City 

on December 12 and 13. The specific 
uature of the data required was dis- 

cussed with the parties and in most 
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instance? agreed to. Subcommittees 
of the management and union repre- 

sentatiyes Kill confer in the preparation 
of this data. 

As of December 1 this case remains 
open. 

CASE NO. 59. AEC ISSTALLATION: 
Savannah River Project, aiken, S. C.; 
PARTIES : DuPont Co. ; International 

Brotherhood of Teamsters, AF of L. 
Local 509. 

On Piorember 19 the panel received 
a request from the International 
Brotherhood of Teamsters, AF of L, to 
take jurisdiction of a dispute between 
its Local 509 and the DuPont Co. at 

the Samnnah River Project. The panel 
immediately took jurisdiction of the 

dispute because of the critical nature of 
the project, and then proceeded to in- 

Festigate the nature of the controversy. 
Conversations with top representa- 

tires of both the company and the Union 
lead the panel to believe that further 
3irect negotiation might be fruitful. 
Accordingly, the panel arranged such 
ueetings without a panel representa- 
ive present. 

As of December 1, 1953, this case rc- 
iiains open. 

WILLIAM H. DAVIB, Chairman 
FRANK P. DOUGUSS, Member 
JOHN T. DUNLOP, Afendxr 

AARON HORVITZ, Hein ber 
GODFREY P. SCHMIDT, Member 
EDWIN E. WITTE, Uember 
DONALD B. STRAUS, Secretary 



APPEKDX 8 

PIJBLICATIONS OF TWE U. S. ATOMIC ENERGY COMMISSION I 

In general, the AEC encourages project scientists to malic? their own arrange 
ments for the publication of nonsecret research results in the established scien- 
tific and technical journals. There are, however, a number of special Dubliea- 
tions concerning atomic energy which the AEC has SPonsored Or helped 'Y~~~~,,~ 
that are available to the general public. 

BEMIANNUAL REPORTS TO CONGRESS' 

The semiannual reports that the AEC is required to make to the Congress aR 
also made available to the public. These describe the progress in various pham 

of the Commission's program. An alternate title, indicating the principal 

subject of the report, has been given to each of the later reports. Indexes to 

all except this, the Thirteenth Semiannual Report, are now available. 

First Semiannual Report, January 1947. 
Second Semiannual Report, July 1947. 
Third Semiannual Report, January 1948. 
Fourth Semiannual Beport, Recent Scientific and Technical Developments in the 

Atomic Energy Program of the United Etates, July 194s. 

Fifth Semiannual Report, Atomic Eisergy Development, 1947-19& Jan- 
1940. 45 cents. 

Sixth Semiannual Report, Atontic EnergU and the Life Xcieiences, July 194% 45 

cents. 
Seventh Semiannual Report, Atomic Energp and the Physical Sciences, January 
1950. 50 cents. 

Eighth Semiannual Report, Control of Radiation Hazards in the Atomic Energy 
Program, July 1950. 50 cents. 

Ninth Seinitlnnunl Report, AEC Contract PoZicu and OWratiOn8, January 1951. 
40 cents. 

Tenth Semiannual Report, Major Activities in the Atomic Energy Program, 
Janu-amJune 1951, July 1951. 35 cents. 

Eleventh Semiannual Report, Some Applications of Atomic Bnergy h Plat 
Science, January 1952. 50 cents. 

Twelfth Semiannual Keport, Major Activities in the Atomic Energy Program, 
JanuaryJune 195.9, July, 1952. 35 cents. 

Index to the Semianma1 Reports to Congress, January 1947January 1951, April 

1951. 20 cents. 
Index to the Tenth Semiannual Report to Congress, November 1951. 

Index to the Eleventh Xemiam,ual Report to Con~resg, May 1952. 
Index to the Twelfth Semiannzcal Report to Congreess, November, 1962. 10 cents 

35 cents. 

10 cents. 
10 cents. 

1 Listed as of November 30. 1952. 
e Available from the Superintendent of Documents, Government Printing OlflCe, PiWh- 

tngton 23, D. C. 
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GENERAL REPORTS AXD GUIDES2 

Readings otz dtomic Enwgzl, August 1951, is a bibliogrnphy of official 
,blications, books, magazines, pamphlets and teaching units for educators, 

opeScA S-Y'ear sumnzary of Distribzition-T~itll Bibliographg of Uses, 
1949, summarizes the Oak Ridge isotopes production, distribution, and 

program, with statistics on the distribution and use of isotopes by 

nd institution, by field of use, by foreign country, and contains an ex- 
tensire bibliography of published literature on isotopes, 201 pages, 43 cents. 

es-~ 5-Pear Summarg of Distribution, August 1951, is a detailed account 
of isotope utilization during tile first 5 years of the Commission's distribution 

program, 451 pages, $1.00. 
frospecting for Uranium, rerised October 1951, is a nontechnical booklet pre- 

by the United States Geological Survey and AEC describing the uranium- 
P 
wring minerals, where to look for them, and instruments to use in pros- = 

ting and in laboratory testing and analysis of ores. It contains six color Pec 
lates of principal minerals. Laws, regulations, and price schedules for uran- 
P 
;,,m-bearing ores are included, 128 pages, 45 cents. 

fccted $e 

indexes and bibliographies on atomic energy, 23 pages, 15 cents. 
fln 

IpQt 
JUa 

state a 

~ J$OfOP 

a*- 

Contracting ami Purchasing OlJices and Types of Commoditiea Purchased, re- 
vised March 1951, lists the types Of items the AEC must procure, procurement 
nficers, and location of the purchasing offices. Included are responsibilities 
v- 

of the AEC operations offices and major research centers for whom the ma- 
terials are procured, and security requirements that must be met by firms 
mPpiying certain materials to AEC, 20 pages, 15 cents. 
Quide for Contracting of Construction and Related Engineering Services, re- 
vised January 1931, gives AEC policy on awarding contracts for construction 
and architect-engineering services, procedures followed when requests for bids 

are formally advertised and when contracts are negotiated. Operations offices 
and officials responsible for letting such contracts are listed, 16 pages, 15 cents. 

TECHISJCAL PUBLICATIONS, PERIODICALS, AND CATALOGS 

ne items listed below, together with the h'ational Nuclear Energy Series de- 
&bed in the next section, are the publications of scientific and technical in- 
terest. In addition to those reports published in the NNES or in the scientific 
md technical journals, there are approximately 1,200 technical reports 
rrailable at nominal prices from the Office of Technical Services, Department 
of Commerce, Washington 25, D. C. A list of the titles and prices of these 
nports may be obtained from the office of Technical Services. 

The Elmaents of n'uclear Reactor Thp, by Samuel Glasstone and Milton C. 
Edlund, D. Van Kostrand Co., N. Y., 1952, is written for scientists, engineers 

and advanced students interested in the field of nuclear reactors. It explairis 
the physical concepts and processes involved in a nuclear chain reaction ant1 
the methods for calculating critical conditions for chain reacting systems, 
116 pages, $4.80. 

Swrcebook on Atomic Enerm, Samuel Glasstone, D. Van Xostrand Co., N. S., 

1%0, presents a comprehensive, technical description of the theory, history, 

development, and uses of atomic energy. Chapters are included on the struc- 
me of the atom, radioactirity, isotopes, neutron research, acceleration of 

charged particles, and other phases of nuclear science, 546 pages, $3.40. 

'Amflable from the Superintendent of Documents, Government Printing Ofice, Wfiisli- 

- 
won 25, D. C. 
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f'eriodicd.7 and Cafihgs 

X~rcTear Scietwr Abstracts, issued twice a month by the AEC Technical 1nform:i- 

tion Service, cvntaine nhstracts of all current AEC declassified and unclnsaifie(l 
reports, of non-AEC reports related to atomic energy, and of articles appearin: 
in both the foreign and domestit periodical literature, $6 per sear.' 

Isotopes-f attrlog and Price List, Isotopes Division. XEC. Oak Ridge. T@n- 

March 1951, lists and describes radioactive and stable isotopes availRble from 

Oak Ridge. ;rnd inc.lnde~ prices ant1 instructions for ordering the isotopes. 

Ar-ailable from the Superintendent of Pocuments. Gorernment Printing Office. 
ington 25, D. C. 

inzton 25, D. C. 
3Avai1ab1e from Office of Technical Ferrices, U. S. Dcpnrtment of Commerce, We" 
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,its, a quarterb journal of announcements issued bg the Isotopes Division. 
Oak Ridge. Tenn., concerning the arailabilitF, utilization, and handling 

f,lJlOl 

.& 
35 cents per copy', $1.00 per ~olume.? 

THE KATIOSAL SUCLEAE ESERGT SERIES 

rolumes were written by the scientists who performed the research and 
,opm,,nt on the atomic energF enterprise under the Manhattan Engineer Dis- 

8nc1 inter under the atomic Energy Commission. The following 1-olumes 

heen published for the BEC by the McGraw-Hill Book Co., New Fork, K. T. 

dt3rr 
trict 

Il;lfe 

l)it,;sjOl~, I: The Electromgzz 

pzm 

e Sepajratimz. Procem 

,fl,,~q~iipnleizf and TecAiiiqirus, vol. 1. edited hy A. Guthrie and R. K. Waker- 

iggg, describes the derelopnient and study of high vacuum equipment and 
line, 
high Taciium systems for the largescale separation of isotopes by the electro- 

fitf Cha?.acfevist ics of. Electrical Discharges in 3fagncfic Fields, 001. 5, edited 

b.r 8. Guthrie and R. IC. Wakerling, 1949, corer most of the significant studies 
bT the vniversi ty of California Radiation LaboratorF on electrical discharges 

.& emphasis on studies of electrical discharges in vapors of uranium com- 
pn&, 3'76 pages, $5.00. 

process, 264 pages, $3.73. 

~ir+ioon ZZ: Gamou.9 Diffusion Project 

~~~~€erin~ Decelopmeszts in the ffaseous Diffusion Process, vol. 16, edited bF 
31. genediet and C. TVilliams. 1949, describes a number of mechanical, electri- 
cgl, and chemical engineering developments related to the operation and 
handiing of materials used in the gaseous diffusion process-principally 
win1 plant instruments, vacuum engineering, development of heat-transfer 
quipment, and absorption of uranium hexafluoride and fluorine, 129 pages, 

$2.00. 

~it-ision IIZ: Spec-iuZ Separations Project 

~Fip Theory of Isotope Separation, vol. lB, by Karl Cohen, 1951, presents the 

theor!: of cascades as generally applicable to the problems of isotope separa- 

tion. Different types of centrifuges and other methods of separation are 
also discussed, 165 paps, $3.50. 

sprcfroscopic Properties of Vraniunz Compounds, rol. 2, edited by G. H. Dieke 

and A. E. F. Imncan, 19-49, presents data cmnpiled from a comprehensive 
study of the atksorptiun and fluorescence spectra of uranium compounds and 
describes the esperimental techniques used in the studies, 2W pages, w25. 

~'~~U8hd f'rowrties nnd Antr7y.sis of Hcary Wnfer. 1-01. 46 by I. Kirschenbaum, 

lgsjl, describes the physical properties of heary water, chemical equilibria 
or exchange reactions and methods of isotopic analysis. 438 pages, $6.0. 

~i~lio,0mph y of l(ecue(rri.k on  hen?..^ Hpdrogen Contpounds, rol. 4C, compiled 

b A. H. Kimball, edited 1)y H. C. UreF, and I. Kirschenbauw 19-19, contains 
about 2.000 references to published literature on research with heary hydro- 

geK References are arranged hy subject with an index of the hydrogen 

fQmFounds and authors, 330 pages, $4.7:. 

--$Tallable from the Snperintrndent of Pocuments. Gnrernment Printing Office, Wash- 

0 

= 

- 
I 

.EZh 25, D. c. 
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Radiochemical Studies: The Fission Products, rol. 9, edited by c. D 
and K. Sugarman, 1951, presents 336 original research Papers on the tectlni,?lh, 

and results of radiochemical studies of uranium and plutonium E 
products, 2,086 pages (in 3 parts) , $27.75. 

The Tramuranium Elmits, Research Papers, rol. Im, edited by G. T 
J. J. Katz, in, W, &I. Manning, 1949, includes 163 research palwrs 
nium, ptutonium, americium, curium, and sewml of the hear-y elements I~ 
lated to them, and historical summaries of transuranium element rebparpk, 

1,733 pages (in 2 parts), $23.75. 
The Chemistry and dfetullurgy of diiscellaneous dlatel-ials; Thermodynamics~ 

vo1.19B, edited by L. L. Quill, 1949, contains I@ research papers on &e therm,, 

dynamic properties of the elements and several of their compounds, 329 
QQ!S, 

$4.50. 
~ndustrial Medicine on the Plutonium Project, rol. 20, edited by R. S. Stone, lK-, 

describes the medical program established for the care and protection oi 

workers on the plutonium project, 611 pages, $7.00. 
Biologic& Effects of External Beta Radiation, rol. 22E, edited by R. E. zirklc, 

offers a collection of original reports on the effects of beta rays applied 

the surface of the mammalian body, 242 pages, $3.:*. 
Hist@puthology of Irmdiutim from External and Ifitemtat gourcea, poi, p-,l 

edited by W. Bloom, 1948, is an advanced treatise on the histopathologicn; 
and cytological effects of total-body irradiation, 80s pages, $10.75. 

To~!?icologg~ of Uranium, vol. 23, edited by A. Tannenbaum, 1950, describes the 

studies made on the distribution, accumulation, excretion, and chemical and 
physiological effects of uranium and uranium compounds in the animal bod\. .t 

323 pages, $4.75. 

Di&n P: Los AZamos Project 

Electronics: Experimental Techniques, vol. 1, edited by W. C. Elmore ana M. L 
Sands, 1948, describes a number of complete circuits and circuit elemen& 
developed at Los Alamos for making nuclear and other physical measurement 
417 pages, $5.50. 

Ionization Chambers and Counters: Experhental TecAniques, vol. 2, edited t~r 
B. Rossi and H. Staub, 1949, describes the phyrsical principles of ionizatiw 
chambers and counters, and includes previously unpublished project develop 
ments by scientists at the Log Alamos Laboratory, 243 pages, $3.35. 

Xiscellaneous Pligsicnl and Chemical Techniques of the Lo8 Alamos Project, 
vol. 3, edited by A. C. Grares and D. K. Froman, describes 8 variety of Inborn- 
tory techniques used at Los Alamos in early studies. Drawings and dianms 

of the laboratory and apparatus are given, 323 pages, $4.25. 

Division VI: University of Rochester Project 

PfLurrnacolog?l and Toxicology of Ura.rbium Cmpounds, parts I and 11, Vol. I. 
edited by C. Voegtlin and H. C. Hodge, 1949, summarizes the results of 3 
sears’ research on the tosicitr of uranium compounds and the mechanism of 

uranium poisoning, and includes a section on the toxicology of fluorine and 
hydrogen fluoride, 1,084 pages (in 2 parts), $14.25. 

!L 

Fink, 1949, describes the studies made of the biological effects of these alpha- 

Biological Studies with Polonium, Radium and PEutmium, v01 3, edited b% 

JLI order to 
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1711: Materids Procureme7zt Project 

properties, and Techizologg of Fluoritze a+td Organic l*'luo?-o Con1- 

ds, Fol. 1, edited bv C. Slesser and S. R. Schram, describes development in 
eale manufacture of fluorine, and purifying and handling fluorine. 

the Preparation and the chemical and physical properties of 
orocarbon compounds, 868 pages, $11.50. 

VIII: Manhattan Project Chnzistry 
a- 

ss 
Chembtry of the Nanhattan Project, voL 1, edited by C. J. Rodden, 
ribes methods of analyzing the many different materials used in 

energS projec+--n-ith emphasis on analytical methods for the de- rhP 
w- 

~ a 

2 

of uranium and thorium, 748 pages, $10.00 
= 

p,~,~istry of Urmiunz. Part I. I'he Elcment, Its Bi?lury an& Related Corn- 
lfnd& vol. 5, by J. J. Katz and E. Rabinowitch, 1951, is a detailed disc-- 

and extraction from ores, and preparation and physical pr0pe-t;- 

s 

Po 
sion of the physical and chemical properties of uranium, its occurrence 

of its binary compounds, 609 pages, $5.25. 

DEPOSITORY LIBxAm 

lo order to make the nonclassified results of AEC research aad development 

,railable to the public, the following libraries serve as depositories for pi.--- 

:4u.c dl of the Commission's nonclassified reports. A number of Other 11- 

bnrjw also receive from the copies of the reports that are sold by me 
, of Technical Services. 

~,GIFOR?;IA 
Berkeley, Uniyersity of Californit 

LUS ringele, university of Californir 
General Library 

Library 
i'~&QRADO 

Denrer, Denver Public Library 

Sen- Haven, Yale University Librarj 

Kaqhington, Library of Congress 

Atlanta, Georgia Institute of Tech 

r'oSSECTICUT 

XSTRICT OF COLUiUBIA 

SORGIA 

nolog Library 
m1,I;OIs 

@&ago, John Crerar Library 

(!&?ago, Unirersity of Chicago Li- 

rrbana, University of Illinois Li- 

f - 
brary 

brary 

234439-5L14 

L uw 

i 
INDIANA 

IOWA 

Lnfayette, hrdue University Library 

.. 

KENTUCKY 
Lexington, University of Kentucky 

Library 

LOUISIANA 

Baton Rouge, Louisiana State Univer- 

sity Library 

MASSSCHUSETTS 
Cambridge, Harvard University Li- 

Cambridge, Massachusetts Institute 
brary 

of Technology Library 

HI CHIGAN 
Ann Arbor, Unirersity or micnigan 

Detroit, Detroit Public Librarv 

Library 
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XIXXESOTA 

Alinneapulis. Tnirersity of Jiinuesota 
Library 

SIISSOURI 

Kansas City. Linda Hall Libran- 

St. Louis. Kashingon 1-nirersity 
Library 

SEW JERSEY 

brary 
XEW MEXICO 

princeton. Princeton CniT-ersity Li- 

Albuquerque, University of New 
Rlexico Library 

XEW YORK 
Buffalo, Lockwood Memorial Library 

Ithaca, Cornell University Library 

Sew York, Colunlbiu Cnirersity Li- 

Sew Tork, Sew York Public LibrarJ 

Troy, Reusselaer Polytechnic Insti. 

brary 

tute Library 
SOKTH CAROLINA 

Durham, Duke Unirersity Library 
Raleigh, Xorth Carolina State Col 

lege Library 

OHIO 
Cincinnati, University of Cincinnat 

Cleveland, Cleveland Public Library 

LibrarF 

i 

f. 
ti 



Agricultural 

te College Li- 

lege Librar3 p;lm3-~~ rssrm TO nrr cmimssmx wmcw ARE AI -W,ABI,E 

Ilnwing 489 C. s. Letters Patents ovned by the Pnited States Government 
ented b~ the United States atomic Enera Commission hare been made 
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si-L\~~~~~:<~ BY ,%EC os EELEASE OF RESTRICTIOSS OS ~’UIITIO~~ 

\TA~~mr~a SLOPE Laxus IS THE STATE OF JJ-ASIIISGTO~. -%E 

1 
After man>- weeks of careful study and deliberation. ant1 after \)btainiri2 

rlie 
best adyice a\-ailritile to us. we have determill4 to vithdran- our ofijrkCti,,tk 

to the pussihle irricatioii of tK-o portions of the m7d11ul;e Slope area c~,nlI,pi 

r~ total of a1Jproximately ST.000 acres, inclmling about %.O@O acres 
southeast end of the Secondary Zone, which could be sen-ed by the potha, 
Est Canal. We ha\-e so notified the Eureau of Rxlnmation. 

and experience gained during S years of safe and SUccPS~ful Operation 
Hanford TTorks. cluring n-hie11 the safety systems of the plant haye been stt@arlifr 
improved. We expect that these safety features will be further impruTa tS. 

the time actual settlement on the newly-released lands begins. 
We wish to emphasize as strouglr as n-e pan, howeyer, that our releak 

of these lands does not mean tliat all risk or hazurd in the operation of 

Hanford Works has been eliniinated, or that it will be eliminatM by 

additional safety measures now being taken. 
The facts are as follows : 

1. There is no risk of hazard in the so-called SecO~daU- Zone of the Kahluhe 

Slope resulting from normal operation of tile Hanford plant. 

e. ‘? There is a risk of hazard in the entire Wafiluke Slope area and fur 

miles beyond in the eyent of a major accident or disaster at the Hanford 

As the distance from the plant incrvases, the danger becomes less. in tb 
nen-IF-released lands, however, the risk iu the event of a major disastm 

continues to be very great. 

3. The real danger in the operation of the Hanford plant exists in the remote 

possibility that one or more of the nuclear chain reacting piles in \yliicf 

plutonium is produced iuay go out of control. If any of these reacttin 

goes completely out of control, and this is highly unlikely, dangerous a~utrun~ 
of radioactivity may be released to the atmosphere. The reactors canntrt 

explode, like an atomic bomb, but, under the worst possible conditions. thg 

could produce so much heat that the fuel elements would melt, thus rr- 

leasing a very dense and highly radioactire cloud-more dangerous tli:iii the 

cloud produced by an atomic bomb explosion. 

4. Depending upon weather conditions and wind direction, it is probable tlwr 

such a cloud would pass at low altitude over part of the Wahlulie Slope. 1: 

it did so, it n-ould emit rery dangerous radiations that could cause sewre 

injury or death. These radi:ttions-mostly gamma rays-would be similar 
to those released by an atomic bomb detonation. Like X-rays, tlleg Canriot 

lie seen. heard, or felt. They can, however, be detected by the Use of 

instruments. 

5. In the merit uf suc.li :i disaster, it is yeq likely that extremely small. lliFkI1!- 

radioactire particles of matter-too minute to see-would be deposited b? 
this cloud as it piissed oyer an area. These particles-mainly plUtuni~1~ 

nw6,jlT* 

of the 

we feel justified in InakiIi;r this deterinination the hasis of the 1; 

f 
and fission products-if inhaled or swallowed by humans or auids 

could produce severe iujurj- and possiblx death. Any rainfall coming frorn 
the cloud would contain concentrations of these particles. In the 
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faflnut of rmrricles from the clouc? n~r~~Ild probably be heariest 
5 of the pile, hrt.oininz inrreasing1~- Icw dangeiwus 

,,l,nIlce a major aw*ident nr disaster cieciirrinz in ontl cii’ both of the 

o shirt the pile resc.tion tlo~m if it >tarts to go om 

,,trof. -4clclitional safety cfrvices are imv 1 win: inwrporated. €ut 
small c1ianc.e that a11 of these safety cleriws might 

iiltaneoosly be put out of commission Iq- a natural 
te,, such as an earthquake, or I,- human action as eneiny attack or 

facts, we hare rery carefully considered our moral 
iifilities in regard to the Wahluke Slope. These we hare 

,operate the Hanford plant as safely as possible. 

, forewarn the public of the hazard inrolred in settling on the Wahluke 

If s,jwuately forewarned, to permit the public to take the calculated risk 
gttjinp in those parts of the Slope where there would he an opportunity 

Io 

, To prprent the public from settling in those parts of the Slope where there 

‘ ,,.,,&I not appear to be an adeqiiate opportunity to escape without injurr in 
[I,~ event of disaster. 

T,) establish a method for m-arning Vahluke Slope residents in the event of 

disster. and to encourage and assist in the development of an adequate 

,fscnntion plan. 

~ T@ undertake a i3ublic educatioiial campaign to esplain the nature of the 

fiszard at Hanford, for the benefit of those who will settle in the newly- 
rr:pased lands, where the potential danger is greatest, and also for the benefit 

of others in the region who might also be in danger in the ePent of a disaster. 

& st.c@rdanCe wit11 this eVah1lltion of our responsibilities, \re haye determined 
the public must cnntiiiue to be prevented from residing or working farms 

fs those parts of the TVahlulie Slope not included in the lands released by our 

don today. This area must remain in a restricted category for the reason 
%si perso~~s liring or working there might not haPe an adequate opportunity, 

i%tn the standpoint of time, to escape without injury in case of a Hanford 
;aster. 

without injurs in the event of a niajor Hanford disaster. 

! 

Also. in accordance with our evaluation of our resjiousibilities, we hare asked 
tu Uanager of Operations at Hanford, 31r. David F. Shax, to undertake as 

-*ti as possible a public educationa1 campaign to acquaint those who wiIl settle 

!c tile released lands with the real nature of the risk inrolred. We have asked 
2:. Shm to extend this campaign to include all areas in which a substantial 

to health or property might exist in the eyent of a catastrophe at the Han- 

%?also consider it to be our dutr to discourage any concentration of popnl 
R in toms or cities. anywhere within a 23-mile radius of the Hanford pro- 

area. To permit such concentrations would inevitably make eracnation 
der task, and would also increase the magnitude of any calamity that inight 
firom a failure in the warning of evacuation plans. 
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(The members of the Industrial Committee On Reactor Location Problems art 

listed in Append& 2.) 
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