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FOREWORD 

The past half-year in t,e atomic energy program has oeen a period of 
consolidating adrances in production which began 2 pears or more ago 
r;itb actions to expand processing plant capacity and the uranium 

South Africa came more promi- auPP 
aentlv into the uranium supply situation, and United States produc- 
tion and exploration mounted in volume. 

During the 6 months the new feed materials plant a t  Fernald, 
Ojlio, and portions of the new fissionable materials plants at Oak 
Ridge, Tenn., Paducah, Ky., and supporting facilities at Savannah 
River, S. C. ,  joined the production stream. The net of the additions 
Bnd changes in plants and operations was again, as in each half-year 
of the past five, more output a t  lower cost per unit. 

Construction continued at an accelerating pace on the $3.5 billion 
in additional plant facilities yet to be completed under previous 
congressional authorizations. Atomic energy projects account at 
present for about 3 percent of the expenditures for new construction 
in the United States. 

Weapons development was substantially advanced as an outcome 
of the longest and most complex series of tests yet held. The report 
imludes data on fall-out of radioactive particles resulting from tests. 

As in previous tests, no hazard to health or safety of populated 
&reas resulted. There were livestock injuries in areas very near the 
proving ground, where animals graze at the risk of the owners. Final 
study of livestock cases is still in progress and results were incomplete 
as this report goes to press. 

In the field of biological and medical applications the outstanding 
event of the period was the completion of the cancer research hospital 
a t  the Argonne National Laboratory. Marking this occasion, this 
report briefly reviews the status of AEC studies in the drive against 
cancer. 

The equipment for physical research in atomic energy was further 
eqanded. A new computer was installed a t  New York University, 
and new computing machines for Argonne and Oak Ridge National 
Laboratories were virtually completed. 

The events for which the period may be best remembered, however, 
occurred in the reactor and power phases of the atomic energy pro- 
gam. The breeding process was demonstrated when it  was deter- 
mined that the experimental breeder reactor at The National Reactor 
Testing Station in Idaho, RUS producing at  least as much fissionable 

ly both at  home and abroad. 

The proportion next year will be 5 percent. 
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ma'terial as it was consuming. hl* 
located at The National Reactor Testing Station, generated S U L  
stantiul amounts of power, and the first experimental homOgenCoui, 
nuclear power plant operated successfully a t  the Oak Ridge Nations! 
Laboratory. These advances in reactor linowledge were accOmpunic,d 
by the most extensive consideration and discussion yet given to tllF 

problem of national pol iq  toward development of electric power frorri 
atomic fuels. 
118s requested the views of the AEC on such Policies- The Comlis 
sion formulated these views and T-T-ith the approval of the National 
Security Council presented them to the Joint Committee. The latter 
was in fa stride on a program of hearing all interests and pcmb 
concerned in the field as the fiscal year ended. 

Before tile start of this extensive series of hearings, the Commissioo 
published the declassifiable portions of the analyses made by tb 
four industrial power study groups whose activities have been n o u  
in these reports over the past two years. The volume of attention by 
periodicals, newspapers, and radio and TV netvmrks to the deF&-,G 
ments in power research and the problems of atomic power pol;cv 
and the range of discussions on these topics a t  meetings of profession; 
and lay groups was far greater than ever before. 

The term of service of Gordon Dean as chairman of the Commission 
expired at the end of the period reported on. TO succeed him, the 
President appointed Lewis L. Strauss on June 24 and he assumed 
office on July 2. This report, covering the find 6 months of Mr. 
Dean's service as chairman, is signed by him. In  the staff, TKllii 
Mitchell succeeded Everett! Hollis as General Counsel. 
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Ist half of 1953 witnessed continued progress in all phases of E T”com~ssion’s raw material procurement program. 
@ Foreign producers of uranium continued to make a major contri- 

to the atomic energy program. Production from the Union 
uth Africa assumed increasing importance, and construction of 

Of Som,nium production facilities in Australia showed substantial 
Exploration activities in foreign countries were expanded. 
united States, higher procurement goals were met and 

New advances in 
Studies on techniques 

for recovwkg uranium from the Chattanooga and possibly other 
d fe rous  black marine shales continued. 

loration activities continued at  a high level. 
and process development occurred. 

DOMESTIC PRODUCTION 

fioduction of uranium from domestic ores again showed substan- 
t ; ~  gabs. Production also included some byproduct uranium from 
the treatment of phosphate rock by the Blockson Chemical Co., at 
jofiet, Ill. Additional plants for byproduct recovery of uranium 
i s m  phosphate rock were nearing completion a t  Mulberry, Fla., by 
International Minerals and Chemical Corp . and Virginia-Carolina 
Chem.ica1 Corp., and a t  Texas City, Tex., by Texas City Chemicals, 

t bc. The Commission established a small production office at Plant 
city, Fla., the center of the Florida phosphate mining industry, 
because of the increased activity in uranium recovery from phosphates. 

Construction of a new ore-processing mill by Anaconda, Copper 
Uining Co., near Grants, N. Mex., is nearing completion and the plant 
is expected to be in operation this fall. This will bring to nine the 
number of uranium m i l l s  on the Colorado Plateau. New ore- 
processing m i l l s  also are planned by Kerr-McGee Oil Industries, Inc., 
rt Shiprock, N. Mex., and by Vanadium Corp. of America at Hite, 
hh. The f i s t  will treat ores produced in the Lukachukai Mountains 
W, and the second will treat ores from the White Canyon area, 
repIackg a small plant operated by VCA for several years. Con- 
sideration also is being given by Anaconda to  the construction of 
additional ore treatment facilities a t  its Grants plant to handZe 
sandstone-tg-pe ores being produced in the area, which are not 
amenable to treatment by the present facilities. VCA has modified 
and e-qanded its Durango, Colo., plant, with a resultant increase in 
Production, 

I 

1 
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FOREIGK PRODUCTIOK AND EXPLORATION 

Deliveries of uranium to the United States from foreign souf~,e, 
during the first half of 1953 continued at  8 steadr rate. south afriCl 
free world. 
joined the Belgian Congo and Canada as a supplier of uranium t 0 the 

South Africa 

The West Rand Consolidated Gold Mines CO., Ltd., which began 

Blyvooruitzicht Gold Mines Co., Ltd. and Daggafonteh &fines, LU 
Additional plants will be completed at intervals over the next severi 
operating in October last year, was joined in April by new plank of 

years. 

Canada 

Production by Eldorado Mining & RefinAg Co., Lt, 
Eldorado 
schedules 

9 from the 
Mine on Great Bear Lake in the Northwest Territory met 
. At Beaverlodge, in the Lake Athabaska area of Northern 

Saskatchewan, the first ore treatment plant was completed. A major 
shaft being sunk by Eldorado a t  Beaverlodge to serve three of its 
properties will be in operation this summer, and the first production 
of uranium from the Lake Athabaska area will occur this yew, 

Active exploration in the area surrounding Lake At,habaska result& 
in the discovery of a large orebody by Gunnar Gold &lines, Ltd. 
This major discovery by private interests has further stimulated at.- 
tivity by prospectors and mining firms in the search €or u r a n i ~ ~  
deposits. 

Austrdia 

First production of uranium in Australia will be from the Radium 
Hill deposit in South Australia. The property is being rapid? 
developed and the concentrator under construction at  Port Pirie to 
treat ores from Radium Hill wi l l  be completed in early 1954. Explorn- 
tion and development at Rum Jungle in the Northern Territory is 
continuing with the objective of determining the extent of the ore 
reserves. A production plant is being designed and constructed. 
This operation is being directed by Territory Enterprises Propriot&% 
Ltd., a subsidiary of the Zinc Gorp., a leading Australian mini= firm. 
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DOMESTIC EXPLORATION 

e Colorado Plateau continued to be the center of the Com- 
However, new centers of 

I@- tial production are becoming increasingly important. An 
I vtand@ example is the area in South Dakota and Fyoming 
&g ading the Black Hills, where a substantial output of ore now is 
gy delivered to the Commission's ore-buying depot a t  Edgemont, 
f The Marysvale, Utah, area continued to be an important 

ucer during the last 6 months, and minor production was obtained 
number of properties in the Colorado Front Range and the 

~ ~ ~ e r  Batholith region of Montana. Recent discoveries of new ore 
mentes in a number of widely separated points in Arizona resulted rcc bcressed prospecting and exploration activity in that state, and 

i3 
# f ie  map on page 4 illustrates the wide distribution of uranium 
#.urrences in the United States and the varied types of deposits 
b t  base been found to be uraniferous. The carnotites, copper- 

'urn, asphaltite and limestone-type ores occurring in sediments, 
kT@l 
ad the primary vein deposits have been the only important uranium 
producers to date, although the AEC and the U. S. Geological Survey 

examined every known ore type in their search for commercial 
gbpsits. The Commission is actively investigating the potentialities 
djeveral of the low-grade sources, such as phosphates, shales, lignites 

Tb 

@ea 

.4011's domestic exploration program. 

' Qali. 

of the properties are producing ore. 

g d  f l~~rSpam. 
- 
B - - 

Mwn by Other Federal Agencies 

The U. S. Geological Survey conducts basic geological, geophysical, 
mineralogical studies for the Commission and carries on about half 

& domestic exploration. A number of other Government agencies 
&a have taken an active part in the raw materials program. The 
r. S. Bureau of Mines has had a modest program involving drilling 
and evaluation of monazite deposits, a source of byproduct thorium, 
and certain uranium deposits. The Bureau recently undertook 
UI investigation of the Chattanooga shale formation, which will 
include operation of an experimental mine for the Commission in 
Tennessee as part of the uraniferous shale project. The Bureau also 
lu made substantial contributions to the process development 
Ptogram of the Commission. Financid aid for the investigation of 
m~um prospects continued to be provided to private interests by 
the Defense Minerals Exploration Administration. At the end of 
S f a ~  1953, appro-ximately $890,000 in loans had been approved by 
Defense Minerals Exploration Administration for errploratian and 
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,pment at 36 potential uranium mines in 6 states. 
u of Reclamation contributed to the program b j  

The E. 
$&C Roads hm supervised access road construction. 

sics1 studies on the Colorado Plateau. 

The U. 
r carrying 
S. Bureau 
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Though the efforts of a committee representing the American 
Leociation of Petroleum Geologists, the Society of Exploration 
&physicists, and the Society of Economic Paleontologists and 
\;Iher&gists, a cooperative program has been launched to utilize 
' exploration potential of the petroleum industry in uranium be 
eQloration. The program includes: (1) equipping of seismographic 
field crews with radiation detection equipment by several major oil 
companies, (2) active exploration for radioactive ores by certain in- 
dependent producers, (3) examination of au gamma ray weblogs for 
&&cations of radioactivity by major well-logging companies, (4) 
&ition of radiometric surveyhg as a service offered by some con- 
3 -dting geophysical companies, and ( 5 )  monitoring of cuttings from 
;eismic shot holes for radioactivity. 

Airborne Radiation Surveying 

The use of airborne radiation surveying was expanded, with air- 
borne surveys being carried on in Wyoming, South Dakota, Arizona, 
Xew Mexico, Utah, and Pennsylvania. Private companies as well 
ss the Commission are using this important reconnaissance technique. 
Its value is borne out by the fact that three-quarters of the ore pro- 
duced to date in the Black Hills area came from deposits originally 
indicated by airborne surveying. 

rldditional Exploration 0ff;Ce.s 

Expansion of the Commission's exploration program during early 
1953 made necessary the establishment of additional suboffices at 
Douglas, Wyo., Phoenix, Ark., Albuquerque, N. Mex., and Ishpeming, 
Kch. The new production suboffice at Plant City, Fla., also will 
perform functions in connection with the exploration program. The 
u p  on page 6 shows all the offices of the Commission, U. S. Geo- 
Io,.lcd Survey and U. S. Bureau of Mines from which uranium ex- 
ploration activities are directed and at which assistance may be 
obtained by industry and t.he public.' 
2-__ 

' D h & m s  of the services available at these offices for prospectors are included in the Eleventh and 
b h t h  Semiannual Reports to Congress on pages 8 and 10 respectively. 
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RAW MATERIALS RESEARCH 

Research in the field of raw materials involves studies in basic 
ne0 l o q ,  geophysics, and mineralogy, in the development of new ore 
yre,tment processes, and in the improvement of ore treatment 

~ pfoc eses n o r  in use. 
~ 

Research in Geology 

BBearch by competent institutions and individuals is an important 
of the Commission's exploration program, influencing the P and emphasis of the actual reconnaissance and physical BPP @loretion. New and more ef€ectpive exploration techniques have 

*dted from the research program. These include the development 
Veologi~ guides or criteria for conducting physical exploration and 

he development of instruments and equipment for the laboratory 
field, such as drill hole logging devices and carborne and airborne 

dat ion detection equipment. 
bteresting developments have been made in the application of 

bMphysical techniques other than radiation detection to the explora- 
;ion program. These include seismic refraction, electrical resistivity 

natural potential studies, and the electric-logging of drill 
boles and wells. A study of the application of geothermal measure- 
ments also is contemplated. 

The Commission has a field program under way on the Colorado 
plateau which will determine the effectiveness of geophysical methods 
in uranium explorstion. Other techniques being investigated include 
geobotanical prospecting studies by the USGS. These studies involve 
he collection and analysis of plant material in favorable locations. 
Theapplication of this method, while limited, has resulted in at least 
one ore discovery. Exploration techniques using geochemical methods 
ue also being developed. 

Fundamental geological and mineralogicrtl studies have been 
pursued to determine origin and manner of occurrence of uranium and 
its associated elements. Analytical methods have been developed and 
improved, and basic studies in thorium mineralogy have been made. 
b large part of the program has been carried on by the USGS. 
Educational institutions participating in the program include Amherst 
College, Armour Research Foundation, University of Arizona, 
h h b i a  University, Harvsrd University, Iowa State College, U& 
Persity of Minnesota, Pennsylvania State College, Stanford Uni- 

of D 

- Tenitly, University of Tennessee, and the University of Utah. 
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Reseurch in Process Technology 

x e r  processes continually are being sought for the more efficient arid 
economical recorery of uranium from its ~-arious ores, as n-eu as tilc 

of the small quantities of uranium occurring in set-era1 low-gradc 
materials, such as phosphates, shales, and lignites. Results of 
studies have had application to foreign as well as domestic ores, 

The several types of ores on the ~ d o r a d o  Plateau, such as tllc 
copper-uranium, asphaltite, uraninite, the high and loJv-vanadiurn 
content carnotites, the roscoelites, and the lbestone-type ores, 
have required special study. 

Several years of intensive research preceded the initial production 
of byprod uct uranium from Florida pebble phosphate, and COnsidemble 
research and process development still is under way in this field 
Phosphate rock is the first domestic low-grade source of uranium, aIld 
efforts are continuing to utilize the uranium present in other low-grade 
materials. These include additional phosphatic sources such as the 
phosphoria formation of h!fontana, Idaho, Wyoming and Utah, and 
the submarginal phosphate beds overlying the commercial phosphat,e 
rock in Florida. 

recovery of uranium from nem- types of ore deposits and th e recovery 

Urangerous Shale Project 

A n  investigation of the economic feasibility of extracting ~a~~ 
from the uraniferous shales of the southeastern United States has been 
launched. On January 30, the Commission announced that 8 small 
e-sperimental mine mill be operated by the U. S. Bureau of Mines in 
Tennessee to develop a satisfactory method for mining these shnlm. 
The USGS and USBM are conducting a drilling program on the 
Chattanooga shale to obtain better knowledge of the uranium or- 
currence. Studies in basic geology and mineralogy have been under 
way for some time at  the University of Tennessee and Pennsylranin 
State College. These and other basic studies relating to the shale 
and phosphate programs are described on page 32. 

Concurrently with the studies in geology and mining the Commission 
has initiated process studies at Columbia, University, Battelle Memo- 
rial Institute, and the Oil Shale Experimental Plant of the Bureau of 
Mines at Rifle, Colo. 

The program is directed not only toward the extraction of uranium 
but also toward the byproduct recovery and utilization of 0 t h  
components of the shale. The Chattanooga shale is not at present 
an economic source of uranium, but it is hoped that extraction of the 
uranium and other components of the shale may become economically 
feasible. 
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PROCESS DEVELOPMENT 

5 uter new processes are discovered, they must be dereloped into ' 
mic and eflicient methods of recover1 in the mill. This involves 

materials handling, equipment design and application, 
beet design and cost estimates. 

ne several plants now under construction to recover uranium from 
hate rock, Colorado Plateau ores, and foreign sources, such as 

e residues of South Africa, are the result of extensive re- 
The center of the Commission's 

s development activity is the Raw Materials Development 
yatory, which went into full  operation early this year a t  a new 

in Winchester, Mass. The laboratory, operated for the 
codss ion  by the American Cyanamid Co., pre-ciously was located 

other important contractors in this program are the R o b  & Haas 
of Philadelphia; DOW Chemical Co. a t  its Pittsburg, Calif., 

hbfitories; International Minerals & Chemical Gorp., U. S. Phos- 
boric Products, both in Florida; the Merrill Co., San Francisco; 

t,he Tennessee Valley Authority at Muscle Shoals, Ala., and Armour 
Fertilizer Works, Chicago, Ill. In addition to the developmental 
so& in the laboratories, an important phase of the program has been 
the on-site plant assistance rendered by contractor personnel in setting 

and operating laboratory facilities, pilot plants and fu l l  scale 
treatment plants. 

& and process development. 

' Pilot Phntsfor Western Ores 

On the Colorado Plateau, American Cyanamid Co. is operating a 
recently-completed pilot plant at Grand Junction to test new extrac- 
tion processes on various types of ore. Anotber pilot plant has been 
set up at Monticello, Utah, to attack special problems. 

New processes also are being tested by Anaconda Copper Mining 
Ca. at Grants, N. hfex., and the Climax Uranium Co. a t  Grand 
Junction, Colo. Personnel from TVinchester are working jointly with 
&e Bureau of Mines station a t  Salt Lake City on pilot testing a 
fiomheet for the proposed Shiprock plant. 

Production 
Production schedules for the h s t  6 months of 1953 were met, and the 
mount of fissionable materials produced considerably exceeded that 
of any previous period. Unit costs of production continued to decline, 
and now &e at the lowest lcvel in the AECs history, despite increases < 

-: "ages and material prices. 
- I  

- 25963b-53-2 ,. 
I 



Construction Progress 

The record output resulted from the completion and Successful 
operation of several production facilities. Part Of the gaseous digfu- 
sion facilities a t  the Paducah, Ky., plant is in operation. At Hunford. 
a new reactor and a chemical processing plant have contributed t '  
plutonium production. Some of the supporting facilities at Savannnii 
River are already in operation, preparing materials for start-up of tlkp 

first major production units a t  thatr site. 
Construction of the Feed Materials Production Center at, F ~ ~ ~ ~ ~ ~ ,  

Ohio, was essentially complete by June 30, with a few units still under 

Construction of the expanded production facilities authorized a Sear 
ago proceeded essentially as scheduled. A reanalysis of the land re- 
quirements for the new plant a t  Portsmouth, Ohio, resulted in the 
reduction of the area to be acquired from the 6,500 acres previously 
planned to 3,700 acres. 
been acquired. Peter Kiewit Sons' CO. of Omaha, Nebr., the general 
construction contractor for the Portsmouth plant, has selected its 
major subcontractors. They are the Grinnell Gorp. of Providence, 
R. I., for the mechanical work; Reynolds Electrical and Engbeerhg 
CO. of El Paso, Tex., and the Newberry Electrical Corp. of Los Ang& 
Calif. (coventurers) for the electrical work; and George N. 
Sons', Inc., of Evansville, Ind., for the sheet metal work. 

0 

construction. . .  . 

As of June 30, 73 percent of this land 

Electric Power for Paducah 

The first electric generator unit of TVA's Shawnee, Ky., steam 
plant began commercial operation on April 9, 1953. Test operatior1 
of the first unit of the Joppa plant of Electric Energy Inc. was resumed 
late in June after the completion of some design modifications. These 
two plants are under construction to supply electric power ta tbe 
Paducah gaseous diffusion plants. 

Electric Power for Portsmouth 

The Ohio Valley Electric Corp., under contract with AEC to supply 
1.8 million kilowatts of power to the Portsmouth plant, started con- 
struction of its two steam electric generator plants. More than a 
million cubic yards of dirt have been moved at each plant site. The 
first "pour" of concrete WBS made late in April at the Kyger Creek 
plant, near Cheshire, Ohio, and early in May at  the Clifty Creek 
plant, near Madison, Ind. 
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of January 1, 1953, the Nation's capital investment in atomic As plant facilities was about $4 billion, which is approximately 
ual to the total invested in plant and equipment of the United e4 

Stste Steel Corp., in both cases before depreciation. An addi- 
tional $3.5 billion has been authorized in budgets for fiscal year 1953 

earlier years for construction of new BEC plant facilities. or 
Construction activity for the expansion of atomic energy production 

fa&ties authorized by Congress in July 1952 continued at a high level 
dur ing  the first half of 1953. During this period, costs incurred for 
t,he overall AEc plant and equipment program averaged about $92 
&ion a month, and accounted for approximately 3 percent of the 

It is 
@ticipated that monthly costs will increase gradually during the latter 
hdf of 1953, reaching a peak of about $130 million diuing the early 
pat of 1954. They will then approximate 5 percent of total esti- 
mated United States new construction expenditures. 

expenditures -for new construction in the United States. 

Xegotiations with rail carriers resulting in freight rate reductions 
for the transportation of uranium ore served to stimulate uranium 
production in certain areas of Arizona and Colorado by making it 
fensible for operators to  ship to marketing points ore produced in the 
course of development. 

Small Business 

The Commission has an established small business program which 
operates in conjunction with the procurement activities of the AEC 
operations offices and cost-type contractors. The program is designed 
to assure that a fair proportion of total supplies and services shall be 
procured from small business concerns. In March 1953, the AEC 
activities for small business were supplemented by a joint Atomic 
Energy Commission-Small Defense Plants Administration agreemsnt. 
Th agreement provided for exchanges of information between appro- 
priate AEC operations offices and cost-type contractors and SDPA 
regional offices regarding AEC procurement opportunities, small 
business f i m s  qualified to participate in AEC procurement, and 
other matters. 

Small business received direct contract awards amounting to $36.1 
malion, or 2.2 percent of the $1.6 billion total dollar value of AEC 
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contracts awarded from July 1, 1951, to March 31, 1953. since it 

operation of major facilities to be carried out by large, cost-type con, 

small business participation in the atomic energl)r progam. Subcon- 
tract figures for AEC cost-type contractors during the period ~~l~ 
1951, to March 31, 1953, showed awards amounting to $521 milliou. 
Small business concerns were awarded $225.6 million, or 43.3 perccnt 
of the total. 

continues to be necessary for most construction programs and the 

tractors, their asard of subcontracts provides the best opportunit Y for 

Priorities 

The AEC continued to function under the national priorities system 
as a claimant agency with respect to allotments of steel, copper, and 
alwninum required for its construction and operating programs. 
The “open ending” of the Controlled Materials Plan (CMP) effective 
March 1, 1953, did not affect AEC procurement since the advantaged 
accorded delivery orders bearing the AEC program identifications 
remained in full force and effect. 

Necessary administrative actions were taken to assure an orderly 
transition from operations under the Controlled Materials Plan, v&i& 
applied to all production and construction, to operations mder the 
Defense Materials System, which replaces CMP with respect to ordm 
calling for delivery after July 1, 1953, and which applies only to 
and military programs. 

A priority rating, designated E-5, was made available by NPA for 
assistance to the power supply projects essential to the AEC expansion 
programs at Oak Ridge, Paducah, and Portsmouth. However, the 
problem of assuring adequate power for these expansion progrms is 
still critical and is receiving close attention from the Commission. 

Licensing Controls 

Several reports have come to the attention of the Commission indi- 
cating that domestic radioactive uranium and thorium ores are being 
advertised as having beneficial effects in the treatment of arthritis, 
rheumatism, bursitis, and other ailments. In at least two instances, 
AEC licenses issued to authorize transfers of ores to AEC-licensed ore 
processors were being referred to or displayed in such a manner as to 
give the incorrect impression that the Atomic Energy Commission 
had authorized or sanctioned the use of such ores for treatment of 
these afflictions. From the information presently available to the 
Commission, there appears to be no basis for concluding that exposme 
to radioactive ore is of any therapeutic value. In  view of the divesion 
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ore from production channels that is involved, the Commission is 
a&ng against the transfer of ore for such uses. The Commission 

bas provided information to other Federal agencies concerned 
arding the use of uranium ore in this manner. 

Military Application 
gtodc  weapons production proceeded at the rate authorized by the 
president. Research continued to be directed at improvement of 

weapon models and development of new models to  meet the 
&ements of the h e d  Forces. re9 me construction of the facility at Rocky Flats, near Denver, Colo., 
be completed this summer and shakedown of those portions of the 

lmt not currently in operation will commence. 
In January, a site near Macomb, Ill., was selected for a new explo- P 

sives processing and assembly plant. The new plant will not handle 
ra&oac tive materials. 

Selection of this site, the former location of World War I1 Camp 
Ds, was based on factors including availability of Government-owned 
land suitable for operating requirements, proximity of communities 
%here housing can be provided by private enterprise for operating em- 
ployees, and availability of utilities, labor, and transportation. Con- 
struction of the new AEC plant, named the Spoon River plant, is 
scheduled to begin in August 1953. 

The Reynolds Electrical and Engineering Co. was awarded a con- 
gract providing for test construction, test support, maintenance and 
operation of the permanent facilities at the Nevada Proving Ground. 
All contract work at the Nevada Proving Ground now is being per- 
formed on a lump sum or unit price basis except for this contract and 
the architect engineer services. 

A contract for construction and maintenance at Los Alamos, for- 
merly held by the Zia Co., has been divided between the Zia Co. and a 
new company, Los Alamos Constructors, Inc., which was organized 
md staffed by the Zia Co. The division provides that maintenance 
within the Los Alamos community and the technical area will be per- 
formed by the Zia Co., and purely construction activities will be per- 
formed by Los Alamos Constructors, Inc. 

Test Activities 

A series of 11 nuclear detonations for test purposes was conducted 
during March, April, May, and June at the Nevada Proving Ground. 
‘ h s  was the longest and most complex series yet conducted at the 

I h 
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Nevada Pronng Ground, and these tests were undoubtedly the mOS: 

important events in this period in the weapons field. 
The major results of these test operations have been to indicate 

several very profitable avenues to new and improved \\Teapons and 
thus to afford the opportunit3- of substantially greater atomic 
capability for the United States. The 11th shot, added late in ttlr 
series, emphasized the value of the continental test site in that it 
permitted the shot to be scheduled, fired, and the data returned to 
the laboratory all within the space of one nxonth, thus enhancing 
the speed of weapon development activities. This added shot bs 
obviated the necessity of a full-scale test  Series OrigiIlally planned for 
the fall of 1953. 
As in the past, the Commission, in conductkg the tests, T.vorked 

closely with the Department of Defense, the Federal Civil Defeme 
Administration, and other government agencies and private enter- 
prises participating under contract with the various government 
agencies. The Commission, through its contractors, was responsible 
for the test devices and diagnostic measurements, while measurements 
of effects were performed by the other interested ab eencies . 

The Department of Defense again took advantage of several of the 
detonations for indoctrination of personnel in the effects of atomic 
weapons and for simulated combat maneuvers. 

The Federal Civil Defense Administration subjected two tnical  
American frame dwellings and 51 vehicles to the effects of the h t  det- 
onation in the series. The tenth shot in the series was the first firing 
of a nuclear round from the Army's 280 millimeter cannon. 

To provide flexibility in testing new and improved nuclear weapoxq 
the Commission is enlarging its Pacific Proving Grounds in the Mar- 
shall Islands to include Bikini Atoll, and construction of technical 
facilities there is under way. Bikini, last used in 1946 for testing 
military effects of atomic bombs, is 180 miles east of Eniwetok Ato 1. 

Community Operations 
I n  April, the Commission submitted to the Bureau of the Budget a 

draft of legislation to facilitate the establishment of self-government 
and to proTide for private ownership of residential and commercial 
property in Oak Ridge and Richland. The plan spproTTed by the 
Commission is based on recommendations of an advisory panel of 
private individuals experienced in the fields of housing and cornmunit? 
operations. Residents of Oak Ridge and Richland had indicated 
.general approval of the panel's recommendations in surveys conducted 
by the Census Bureau in the summer of 1952. 
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gstablishment of self-government at the two communities is in 
dependent- on State law. The Washington legislature has 
d enabling legislation under which Richland could incorporate 
vote of the residents. Tennessee practice requires approval of 

To pave the way for charter 
roval at the present session of the Tennessee legislature and thus 

""id the necessity of waiting until the 1955 session, an advisory 
&I@ e n d m  of Oak Ridge residents was held on hfarch 31, 1953. refer 

that referand um the residents, by substantial majorities, voted 
*mt incorporation on January 1, 1954, and against adoption of a P t  

@ ppsed charter. 
The Commission does not regard the negative vote on heorpor3tion 

st. oak Ridge as a vote against the principle of self-government or as 
Unfortunately, 

3 P  
it not possible for the residents of Oak Ridge to be informed, 
prior to the referendum, regarding the specific terms of property 
46 or the nature and amount of assistance to be received from the 
Federal Government in the event of incorporation. Lacking such 
dormation, the residents were understandably unwilhg to commit 
tbemselVeS to incorporation by a specified date. 

t 

7 by the State legislature. 

errnnnent block to incorporation at  Oak Ridge. 

HOUSING AND COMMUNITY FACILITIES 

SaLannah River 

By the end of June, nearly all of the 3,508 houses programmed by 
the Housing and Home Finance Agency under Title IX of the National 
Housing Act for rental and sale had been completed. Of the total, 
2,915 are for rental, and the remainder for sale. 

All of the 4,500 dormitory accommodations built for construction 
Korkers have been removed. The Lyles and h n g  Construction Go., 
builders and operators of the dormitories, has filed suit against 
du Pont, the AEC prime contractor, claiming the amount of $1,182,- 
461.65 as due under its contract and an additional $107,602.58 as 
damages for an asserted breach of contract. The Department of 
Justice has undertaken the defense of the case and has filed an answer 
denying any liability under the complaint and a counterclaim ahieh 
seeks recovery of all monies paid under the contract on the theory 
that the plaintif€ nullified the agreement by its own acts. 

Of the original 4,000 trailers providing family accommodations for 
construction workers, more than 1,300 had been disposed of by the 
ad of June. This action was taken because of lack of demand 
eulting from the decreasing trend of construction employment. 
f i e  trailers were disposed of through public sale, with the salvsge 
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proceeds credited to the Government. 
i 11 decreasing numbers for another 12 to 15 months. 

Total Federal assistance by agencies other than AEC for fnciliti,,, 
to the communities in the richity of the plant area, in addition to 
programmed housing, includes $1 1,549,574 for schools; $2,804 ' for 
sewerage facilities; $2,754,261 for waterworks; $300,000 for 8 llosl,ital 
$492,600 for police and fire protection; and $4,326,000 for 
Grants for the Augusta area were based OD the impact of the A ~ ~ , ~ , ;  
Camp Gordon as wcll as on the impact of the AEC's Savannah R ~ \ . ~ , ~  
plant. The amount for schools jncludcs both the graDts for construe- 

une 30 tion of classrooms sad the total amount programmed through J 
1953, for operation and maintenance expenses under Public Law 8741 

Trailers will be required 

Paducah 

By the end of June, all oi the 500 Tit'le VI11 permanent hOUSho 
units were completed, and about 300 of the 450 permanent rental 
housing units programmed by the Housing and Home Finance Agency 
were completed. 
housbg includes $2,797,003 for schoo1s, $1,302,700 for sewerme 
facilities, and $56,869 for waterworks. 

E 

Total Federal assistance for f a d t i e s  in addition 

c 

Portsmouth 

More than a third of the 750 temporary units and the 1,000 perma- 
nent dwellings programmed by HHFA under Public Law 139 \\'=e 
under construction by the end of June. It is estimated that a 
additional 1,450 temporary and 1,000 permanent units may be re- 
quired in order to meet bhe needs of construction and operating em- 
ployees. 

A total of $800,000 has been programmed for assistance to com- 
munities for sewerage facilities, and $319,650 has been programmed 
for waterworks under Public Law 139. Additional requests for 
assistance are being considered by HHFA. 

It is estimated that at the peak of the construction program there 
will be 5,700 children of temporary employees and 2,069 chddren of 
permanent employees attending Portsmouth area schools as a direct 
result of in-migration of AEC and contractor employees. It wil l  be 
necessary to provide accommodations for these children, either 
a n  extension of Public Laws 815 and 874 or through other means. 

i 

I 

Oak Ridge 

A petition 
Ridge was fi. 
petition has 

Richland 

The 10 pc 
January 1, i. 
permitted b: 
protest, filed 
on April 30, 
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bigch, the Federal Housing Administration approved the forms 
la d Ieses to permit consbruction in Oak Ridge of privately financed 

ions of Title VI11 and Title IX of the National 
Act. A sponsor was selected for the 500 units of Title VI11 
while the FHA issued commitments to builders for con- 

e of 400 units of Title IX housing. A contract 
been awarded for construction of a junior high school. 

500-unit Title VI11 privately financed housing projects 
@der construction in Richland, 13 1 units have been completed. 

Approval has been granted for disposal of up to 250 of the 413 
and 6 of the 19 barracks located at White Rock Con- 

*&on Camp. This camp was established in 1948 to house con- 
action workers engaged in the laboratory and community construc- 
"on program at Los Alamos. With the decrease in construction 
gtiity a number of these units are no longer required. 

~ * 

RENT CONTROL 
Ridge 

Apetition for an increase in rents under Federal rent control at Oak 
The &&e was filed with the Area Rent Director on March 3, 1953. 

&tion has not been acted upon. 

~~~~a 
The 10 percent increase in rents at Richland, placed in effect on 

January 1, is considered insufficient and not in conformance with rates 
permitted by the Housing and Rent Act of 1947, as amended. A 
protest, filed with the Washington, D. C., Office of Rent Stabilization 
on -4pril30, is pending. 
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Savannah River 

Adoption of the Housing and Rent Act of 1953 served to  &control 
the Savannah River trailer rents, since tlhe traders were constructed 
after February 1, 1947. The Commission is presently determining 
what rental rates should be estzablished for bhese trailers in conforrnnnvt, 
with general Governmental policies. 

Los Almnos 

To comply a i th  Bureau of the Budget regulations, surveys of 
utility rates at Los Alamos and utility and rental charges for 
housing on Sandis Base were completed recently. Overall hcreuk  
have been recommended at both installations and will become effcctivp 
August 1, 1953. 

Reactor Development 
The period covered by this report included a greater number of 
nifkant events in reactor development than any previous 6 month 
in the Commission’s history. These events indicated accelefating 
progress in the development of reactors for power generation, nuclear 
propulsion, and improved production of fissionable material. 

c‘Breeding,’’ or producing as much nuclear fuel as is consumed in a 
reactor, was successfully demonstrated in the Experimental Breeder 
Reactor at the National Reactor Testing Station in Idaho. TL~ 
demonstration reinforced the beIief that known resources of uranium 
may be large enough to constitute a major source of energy for manv 
years. The Homogeneous Reactor Experiment at Oak Ridge National 
Laboratory generated useful amounts of electric energy while oper- 
ating at its full design power. The land-based prototype of the 
Submarine Thermal Reactor at the National Reactor Testing Station 
achieved “criticality” and entered subsequent testing prior to oper- 
stion at full  power. The chemical plant for recovering “unburned” 
fissionable material from spent reactor fuel elements was placed in 
operation at the National Reactor Testing Station. 

In ad& tion to these achievements, the Commission developed 
positive policy designed to recognize the development of economir 
nuclear. power 8s a national objective. It is believed that the develoa 
ment of competitive nuclear power will be hastened by this p o b  
position, which dl promote and encourage free competition ad 
private investment in development, while at the same time accept@ 
on the part of Government certain responsibilities for furthering 
technical progress in this field to provide a broader basis for 5ucb 
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dffelopment. 
JoiD 

The policy statement, which was presented to the 
t Congressional Committee on May 26, is ILS follows: 

ATEMENT O F  POLICY Oh' KUCLEAR POKER DEYELOPAIENT Q ST 
~ 7 e  believe the attainment of economically competitive nuclear power to be a 

of national importance. Reactor technology has progressed to the point 
*here realization of this goal seems achievable in the foreseeable future if 

S;ation continues t o  support a strong development effort. It would be a 
setback to the position of this country in the world to allow its present 

leadership in nuclear power development to pass out of its hands. 
Accordingly, we recognize it as a responsibility of the Commission to con- 
tinue research and development in th is  field and to promote the construction 

experimental reactors which appear to  contribute substantially t o  the power 
wetor art and constitute useful contributions to  the design of economic units. 

3. In addition, it is the conviction of the Commission that progress toward 
economic nuclear power can be further advanced through participation in 
the development program by qualified and interested groups outside the 
ammission. 
We recognize the need for reasonable incentives to encourage wider partici- 
mtion in power reactor development and propose the folIoning moves to  

3 
I '  

#* 

- 
itbin this end: 

i 
f 

(a) Interim legislation 'to permit ownership and operation of nuclear power 

( t )  Interim legislation to permit lease or sale of fissionable material under 
facilities by groups other than the Commission. 

safeguards adequate to assure national security. 
! 

(c) Interim legislation which would permit o n e =  of reactors to use and 
transfer fissionable and byproduct materials not purchased by the Com- 
mission, subject, to regulation by the Commission in the interest of 
securit!: and public safety. 

(d )  The performance of such research and development work in Commission 
laboratories, relevant to  specific power projects, as the Commission 
deems warranted in the national interest. 

(e) More liberal patent rights than are presently granted to outside groups 
as may seem appropriate to  the Commission and consistent with exist- 
ing lam-. 

( f )  Consideration of a progressively adjusted code for safety and exclusion 
area requirements as may appear reasonable in the light of operational 
experience with reactors. Competent state authorities will be encour- 
aged to  assume increasing responsibility for safety aspects of reactor 
operation. Financial responsibility associated with reactor operation 
will be assigned to  the owners, in keeping with hormal industrial practice. 

(9) Giving full recognition to  the importance of reactor technology to our 
national security, a progressively liberalized information policy in the 
power reactor field as increasing activity justifies. 

2 It k the objective of this policy to further the development of nuclear plants 
rhich are economically independent of Government commitments to  purchase 
w'espons-grade plutonium. 
Re view the next few years as a period of development looking toward the 
realization of practical nuclear power. On this basis we conclude that  the 
t h e  is not yet at hand for the report called for in Section 7 (b) of the Atomic 
Energy Act of 1946. 

e 
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RESEARCH AXD TESTIKG REACTORS 

The Materials Testing Reactor, located at the n'atrional Reactor 
Testing Station in Idaho, m-as operated on a continuous basis. T~~~ 
reactor, operated by the Phdlips Petroleum GO ., provided irradiatior, 
facilities for more than 110 tests b e a  performed in the reacto, 
development program. 
completed. 

Much specific information was released concerning the irradiation 
facilities, power level, neutron fluxes and coolant temperatures of thc 
MTR. These data wfi  permit the most effective utilization of the 
reactor for the production of special radioisotopes for unclassified 
and for the planning of unclassified basic irradiation experiments. 
Some significant data on the MTR are: 

Thirteen irradiation cqeriments have L cell 

Design power level _ _ _ _ _ _ _ _ _ -  _ -  - - - - -  30,000 klv- 
Coolant, - _ _ _ _ _ _ _  _ _  - - - - - - _ _ _ _  - - - -  Water. 
Coolant temperatures _ _ _ _ _ _ _ - -  _ _ _ _ _  100' F. inlet; 111' F. outlet. 
Coolant flow rate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  20,000 gallons per minute. 
Fast neutron flux available for irradi- 1 x 10'' (100 million million) neutrorB 

per square centimeter per second. 
Maximum thermal neutron flux avail- 4 x 10" (400 million million) neutroQ 

per square centimeter per Second. 

ation experiments. 

able for irradiation esperiments. 

Experimental Breeder Reactor 

Laboratory analyses of representative samples from the fuel el+ 
ments of the core and from the natural uranium blanket that surrounds 
the core of the Experimental Breeder Reactor have disclosed that the 
amount of new fissionable material (plutonium) produced in the 
reactor is at least equal, taking into account chemical separation 
losses, to the amount of uranium 235 burned during an extended 
period of operation. These results confirm the belief in the feasibilitF 
of the breeding process as outlined in 1944 by a group of scientists at 
the Metsbllurgicd Laboratory, operated by the University of Chicago 
€or the Manhattan Engineer District. 

The only fissionable fuel that occurs in nature is uranium 235, which 
constitutes less than 1 percent of normal, natural uranium. The 
more common form of the element-uranium 238-may be conrerted 
into plutonium in a nuclear reactor. However, until breeda ~fs-  
demonstrated in the EBR, scientists were not certain that plutoim 
could be produced in amounts equal to or grepter than the fuel 
consumed. 

The significance of the breeding process is that in theory all of tbc 
world's supply of minable uranium and thorium can be made 
undergo fission. 
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e ~ B R  is continuing in operation a t  the Xationd Reactor Testing 
tion, producing more data relating to the problems associated with 

It was designed and is opersted by Argonne National Lab- 

mew Reactor Experiment e 

4 ~~~ 

Successful operation of the Homogeneous Reactor Experiment at 
d&gn power, with generation of about 150 kw. of useful electricity, 

filU ,ccomplished on February 24 a t  the Oak Ridge National Labor- 
@ Thii is the second reactor to generate electricity on an 

ental basis. The first electric power from nuclear energy 

ask purpose in building the HRE was to determine whether 
ting fuel reactor would operate smoothly. Tests have shown 

The 
~g represents an approach to nuclear power in which it is hoped 
&at 1q-e economies may result from the use of liquid fuel, minimking 

E.Perimenta1 operation of the HRE is continuing, with the objec- 

roduced by the EBR in December 1951. 

&e reactor operates without large nuclear fluctuations. 

of fuel fabrication and chemical processing. 

brB of solving many remaining chemical and design problems. 

NAVAL REACTORS 

on March 31 it was announced that the land-based prototype of 
be Submarine Thermal Reactor at the National Reactor Testing 
Station had achieved “criticality,” which means that the nuclear 
pomponents of the reactor had begun to sustain a chain reaction. On 
May 31 the reactor first generated substantial amounts of power. 
Further testing and operation are continuing as the plant gradually 
b b e i i  brought to full  power. These experiments will serve to train 
she crew of the USS Nuutihs, and to determine the operating 
eharacteristics of the submarine’s power plant, which will be similar 
tothis land-based prototype. The STR is a joint Argonne National 
hboratory-Westinghouse Electric Corp. project. 

Submarine Intermediate Reactor 

The General Electric Go., through the Knolls Atomic Power 
Laboratory and through subcontractors, continued construction of the 
lmd-based prototype of the Submarine Intermediate Reactor and its 
power plant at West Milton, N. Y. The first group of naval officers 
and enlisted trainees has reported for training, and wi l l  assist in the 
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of the crew that will man the 'CES Sea Tlhlf, which will be poLi,cred 
by an SIR-type reactor. 

Submarine Advanced Reactor 

Construction contracts aggregating approximately $5.5 million 
were awarded in March for the administration and assembly and 
maintenance areas for the ground test facilities a t  the National 
Reactor Testing Station in Idaho and for other facilities at Oak 
Kidge National bboratory required in the progam for the develop- 
ment of an aircraft propulsion reactor. The military requiremenb 
for an aircraft reactor have been modified and the program has beeu 
recast to develop the best possible nuclear power system. 

Design and development work is continuing a t  the Aircraft Gas 
Turbine Division of the General Electric Co. at Evendale, Ohio, and 
at Oak Ridge National Laboratory, where work on alternate system 
is being conducted. A Commission contract with Pratt and Whitne! 
Aircraft Division of United Aircraft Corp., East Hartford, Corn., 
was consummated in June for aircraft nuclear propulsion development 
work . 

CHEMICAL PROCESSING PLANT 

Design work by the Knolls Atomic Polver Laboratory, with assist, 
ance from the Argonne National Laboratory, is under lvay for develop- 
ing an advanced nuclear power plant for a submarine of significantly 
higher speed than the first two nuclear-powered SUbmrtrines. 

Large Ship Reactor 

At the close of fiscal 1953 the military requirement for a prototYp, 
reactor to power a large ship was removed. However, the pressurized 
water design that had been considered the best approach for 11 
reactor also has promise for central station power. The Commission 
is continuing research and development work on the pressurized water 
reactor. 

AIRCRAFT REACTORS 

The new chemical processing plant a t  the National Reactor Testing 
Station, operated by the American Cyanamid Co., began operation 
in February. This plant was designed to recover fissionable matefiaf 
from used reactor fuel elements from a variety of nuclear reactoa. 
Cost of the plant, with presently planned processing facilities, is 
approximately $34 million. 
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Coadensed declassified versions of the reports submitted last 
er by the first 4 industrial groups * studying the feasibility of 

z p  
3 Addsory Committee on Industrial Information. They were released 

1;0lidy on May 31, and may be obtained from the U. S. Government 
btiag Wce.3 

DM 
The Dow-Detroit Edison group has increased its planned expend- 

the joint development of nuclear power which i t  is conduct- itue 
dwith the AEC to more than $I million for the calendar year 1953. ' includes work being carried on by the four original companies: 

Chemical Go., The Detroit Edison Co., The Babcock & Wilcos This 
w 

md Nuclear Development Associates, Inc. The latter two 
* &have been afHiated with the study since its inception in May 1951. 

menty-three other companies have since become associated witb 
he p u p .  They are contributing both trained personnel and some 
b& for outside research. Eleven of these companies joined the 
pup last year. Twelve more were admitted in April 1953. The 
new companies are: Consolidated Gas Electric Light & Power Co., 
Baltimore, Md.; The Hartford Electric Light Co., Hartford, Conn.; 
33gara Mohawk Power Corp., West Syracuse, N. Y.; Potomac 
aectric Power Co., Washington, D. C.; Rochester Gas & Electric 
carp., Rochester, N. Y.; The Southern Go., New York, N. Y.; Allis- 
w e r s  Manufacturing Co., Milwaukee, Wis.; Bendix Aviation 
bq., Detroit, h4ich.; Ford Motor Co., Dearborn, Mich.; United 
meers & Constructors, Inc., Philadelphia, Pa.; Atlantic City 
Electric Co., Atlantic City, N. J.; and Gibbs & Cox, Inc., New 
To&, N. Y. 

ftcmm Service-Foster ljTheeLer Group 

4 ,@-producing reactors were prepared with the assistance of the 

,Detroit EdisOn &OUp 

* 

In March, the Commission approved the informal association of 
+ ix Pioneer Service and Engineering Co. clients with the nuclear- 
' poffer study being conducted by Pioneer Service and the Foster 

Like the studies of the first four groups, this study Qeeler Corp. 

' ~ c m s a n ~  Chemical Co. and Union Electric Co., both of St. Louis; Detroit Edison Co., of Detroit, 
&Duw Chemicaf Co., of Midland, Mich.; Commonwealth Edison Co. and Public Service Co. of Northern 

the U. S. Atomic Energy Commission on Nuclear Power R ~ s c t o ~  Tehndogy," for sale by 
bdent  of Documents, U. 6. Governmcnt Printing Qffiice, Wt'sshington 25, D. C. Price 25cents. 

of Chicago; and Bechtel Corp. and Pacific Gas & Electric Go.. both of San Francisco. 

~ ~ 
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consists principally of a survey of the feasibility of design, Constru, 
tion, and operation by prirate industry of Poffer-PfodUcing reartab. 

The Pioneer Service clients wF'111 contribute to  the project financiallt. 
and in return v d l  depend on Pioneer Serrice for advice concer& 
their position in the nuclear-ponrer field. The six conlpaGes 8rE; 
Louisville Gas 6T Electric Co., Louisville, Ks. ; Xorthern St2ates poR er 
Co., Rlinneapolk, hlinn.; Oklahoma Gas 6: Electric Go., o ~ ~ h ~ ~ ~  

Power Co., Medford, Oreg.; and TTisconsin Public Service c o w ,  
Milwaukee, Wis. 

City, OM&.; San Diego Gas 8: Electric Co.,  San Diego, Calif.; 0 r%QIl 

Commonwealth Edison-Public Service of Northern Illinois @roup 

A second report from the Commonwedth Edison-Public semice oI 
Northern Illinois group was received easly in 1953. The report cor- 
ers a power reactor which differs considerably from those &cussed k 
the k t  report. The CE-PS group is continuing its studies. 

Monsanto Chemical- Union Electric of Missouri Group 

This group has continued its conceptual design activities at approg;- 
mately the same level, holding to the objective of developing a dual- 
purpose reactor for the production of both power and pluton;u, 
The group has made proposals recommending pilobplant stagq 
particularly of the non-nuclear mock-up type. 

Bechtel-PaciJic Gas and Electric Group 

There has been no change in the status of this program, wbi& 
rests with an offer on the part of the group to  participate with the 
Government in the construction of a dual-purpose facility. 

Zirconium Production 

Carborundum Metals Co. began start-up operation in June prior to 
production of zirconium and hafnium in its new plant at Akron, N. 2'. 
The AEC has contracted to buy 150,000 pounds of sponge zirconi~m 
metal each year for 5 years at a k e d  price of $13.46 per pound. 

Fission-Product Utilization 

The Commission's fission-product utilization program conhud. 
with the principal investigations being conducted at BmofiaTen 
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Laboratory, University of Chicago, Columbia University, ,,,lienal 
&usetts Institute of Technology, University of kkhigan,  

!fsssalaer Polytechnic Institute, Stanford Research Institute, the 
fi"s~~an Meat Institute, and t,he Food Research Institute. It has 

determined that radiation can promote certain chemical reactions, 
l a g  oxidation and halogenation. For example, benzene hexa- 

has been produced in the laboratory. Indications are that 
erization of various organic compounds may be promoted 

sure to high-energy radiation of the tlype found in fission 
No commercialIy competitive proc- 

have been developed to date, however, and these studies still 

@fiesearch is continuing in the field of sterilization of foods by radia- 
Although it has been demonstrated that radiation sterilization 

osible, various problems remain to be solved before it can be 
idered technologicdy feasible or economically competitive with 

from nuclear reactors. 

in a preliminary stage. 

nal sterilization methods. 

The atomic energy program is a large user of type 347 stainless 
c,Bcl, an alloy that may be used under very corrosive conditions at 
tioh temperature. Since much of this material is fabricated by 

the development of suitable welding materials and methods 
vital importance. Welding alloys which are presently avail- 

ijle commercially fall into two general types. One of these is suit- 
for service involving severe corrosion but not for high-pressure 

-;e- * )  the other is suitable for high pressures but not for use at high 
:emperatwe or under highly corrosive conditions. 

For the past year, the AEC has sponsored a program directed to the 
terelopment of a welding alloy which will have the corrosion resistance 
d the parent metal, and at the same time remain suitable for use at 
r&h temperatures and pressures. Although this investigation has 
not been completed, two alloy compositions have been developed 
ahich appear very promising. On the basis of data developed to 
date, The Public Service Electric and Gas Co.,  Newark, N. J., has 
?quested and secured permission to use samples of both of the pre- 
kred alloys in service tests involving steam at 1,150' F. and 2,700 
Wnds per square inch pressure. This company has conclusively 

= &emonstrated that alloys available commercially are not suitable for 
'hseriice. The AEC will receive dl data from the tests, 

259630-53-3 
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SAXITART EXGIR-EERIKG 

Representatives of the Ohio Rker  T'aUey Water Sanitation c' 
011,. mission visited a number of ,4EC facilities in the Ohio River p 

in FebruarF t,o study waste disposal prohlerrls associated \vi& 
plants. The water supply and m s t e  disposal efforts and objeCtivb 
of the AEC were explained to the group, which CoIlsists of Goverhor, 
representatives from the eight States in the Ohio Basin. 

The United States Weather Bureau prepared a useful set of aligu 
ment charts €or the calculation of diffusion of gaseous efRucnts ;nt, 
the atmosphere, These charts were published in the  open lit prate,. 
in February. 

In cooperation with the U. S. Geological Survey, whi& madP 
mineralogic and . petrographic analysis of n a t w d  earth matcpbl, 
from the National Reactor Testing Station, a policy has been estab 
lished for the evaluation of radioactive w s t e  disposal practices al 
the Testing Station. 

nllo) 
tb5' 

8 

Treatment of Low-Level Liquid Wastes 

New Tork University studies of treatrncnt of Knolls A4tomic pOKpt 
Ldmratory laundry wastes indicate that these wastes can be trCftffd 
in standard sewage treatment facilities, using trickling filters, at 
considerably lower than evaporation or other special treatments used 
at present. A t  Johns Hopkins University, related studies resuit4 
in development of an ingenious system of rotating tubes on which 4 
grow the zoological organisms found in trickling filter plants. Slu&p 
digestion investigations at the University of Illinois showed t b t  
levels of activity up to 16 millicuries per liter of phosphorous 32 dit 
not adversely affect the process, About 99 percent of the actifitlp 
WLS concentrated in the sludge solids. A full-scale plant (the firs; 
of its kind) using the trickling filter process is being built at the 
National Reactor Testing Station to treat low-level liquid m s ~ ~  
from the central facilities laundry as well as the sanitary wastes from 
this area. 

Gaseous Esuent Control 

Investigations by Dr. C. E. Lapple, an BC: consultant, shorved th 
deep bed fibre glass filters can he built for nbout half the cost of = 

filters of equivalent cnpncit:-. T I I ~  cost of litlxlling separations P~~~ f 
offgases cnn tlzerehy bti reduced suhstnntislly. 

Development work hy A. D. Little, Inc., on all-mineral fibre fik f 
media was completed x-ith the siicc,essful full-scale production @I 
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tit,y of the media at, the mill of tshe Riegel Paper Go. Results 
4@- ;&rk will he made available to filter msnufactmers and other 
: tbls 

? L  persons. These media may be used in high temperature 
ttrC 

;it RCid conditions where cellulosic fibre would be unsuitable. 
$Iii e Harvard Air Cleaning Laboratory completed two reports, 

oyal of Soluble Gases and Particulates From Air Streams Kith ?3 
*.flea 

tic&r Reference to Fluorides,” and “Air Cleaning Studies Prog- ‘’ Report, February to  June 1952.” 
@ B&sic investigations on aerosols completed at  the University of 

included “Determination of the Drag on a Cylindrical Fiber 
D\v Reynolds Kumber,” and “The Role of Particle Diffusion and 

ploh 

’‘ ception in Aerosol Filtration.” inter 

i,mb&ble Jiastes 

@ ~ u ~ g  rates of about 120 pounds per hour were achieved in the 
,totype incinerator a t  the Bureau of Mines. Performance tests ‘ B  Gtb the model unit are essentially complete. Drawings and speci- 

E ;cBtiom for the model are being prepared so that small units suitable 
&users i L  of radioisotopes, such as universities and hospitals, can be 
f$ricated commercially. 

- 

E 

l-//iinate Disposal of Radioactive Wastes 

The feasibility of permanently fixing radioactivity within the crystal 
of natural clays has been demonstrated on a laboratory 

qde. Work is progressing at Brookhaven on the design of a pilot 

hvestigation of the technical and economic aspects of sea disposal 
of certain radioactive waste material was started at  Johns Hopkins 
Snirersity. 

Oak Ridge School of Reactor Technology 

$ant . 

The Oak Ridge School of Reactor Technology, now in its fourth 
y r  of operation, has scheduled an enrollment of 80 students for the 
!553-54 session, which begins in September 1953. Fifty of these 
siudents were selected by a Committee on Admissions from applica- 
:ms submitted by industries and governmental agencies. Thirty 
%cent graduates from colleges and universities were selected to attend 
E employee-students of the Oak Ridge Kational Laboratory. 

h e n  the 1953-53 session ends in August, over 200 alumni of 

. .  
I 
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ORSORT will be employed in 60 khs t r i e s  01- Government agean,;& 
engaged in various phases of reactor design and derelopment, - -- 

The experienced engineers and scientists \r;hO ~ i l l  attend the 4p 
session under sponsorship of their emPloSers represent indussQ a! Gy 

one student: Aerojet En,&eering Corp. ; iUis-Chalmers 31 Ore fhr, 
the Government as follows, some elnployers sponsoring 

turing Co.; Americm Cyanamid CO.;  American Gas 
Service Corp. ; American Locomotive Co.; -herican liacbe 
Foundry (30. ; Department of the Army, Office of the Chef of &dQhQ 
Department of the Army, Ofice of the Chief of Engineers; 
AEC Naval Reactors Branch; Babcock &T J%lcos Co.; B ~ t ~ ~ ~ ~  
Steel Co.; Boeing Airplane Co.; Department of the Mav,  B~~~ 
of Ships ; California Research & Development Co. ; Cmtip,s-F%i 
Corp:, Wright Aeronautical Division; E. I. du Pont de E~~~~ 
& Co., Inc.; Electric Boat Division of General D_mamics Q 

The Goodyear Tire & Rubber Co. ; Merck & CO., Inc. ; Naval R ~ ~ G  
Laboratory; Newport News Shipbuilding &r Dry Dock Cos; pmtt 
& Whitney Aircraft Division of United Aircraft Corp.; sout~lcm 
Services Inc. ; Tennessee Valley Authority; United States &4k pOPrc 
Institute of Technologr ; and Westinghouse Electric Corp. 

QUfw- 
El ect& 

the Fluor Corp., Ltd.; Foster Wheeler Corp.; General Electric ckt 9: 

Physical Research 

Among the major objectives of the Commission’s physical res- 
program are the improvement of the processes used in present operst 
tions and the broadening of the scientific basis for new potentialitis 
in the use of atomic energy. Basic research is financed by t h e m  
in universities, private research institutions, and in the Ratio& 
laboratories. The national laboratories also carry the major respa 
sibility for solving problems which have an immediate bearing 01 

current operations of the atomic energy program, 
This section briefly describes typical unclassified studies, such a 

those for determining the chemical and physical properties of nett 
materials for use in reactors, and those which seek improved methodj 
for the chemical separation of fission products from reactor fuels or 
uranium from its ores. This section also describes studies of the 
behavior of subnuclear particles which are being undertaken t o  p r ~ -  
vide better understanding of the energy stored in the atomic nucleus 
Progress is recounted in the construction of research facilities and 
the development of private interest in research reactors. 

Corrosion 
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1 
demand in the field of nuclear energy for new materials xith 

Some ceramic 
@teri&, such as graphite, beryllium oxide, and Portland cement, 

w e d  as moderators or for shielding purposes in many of the 
gn.lN reactors now in operation. Others are useful as containers 

recessing mctds required in the construction and operation of 
Ceramics research and development centlers have been 

at Oak Ridge and Argonne Xational Laboratories. Special- 
,quipment has been assembled for obtaining engineering data ;ld 

tu bese materials. Measurements of interest to reactor technology 
,lBte to the physical, chemical, and mechanical properties of ceramic 

terials at high temperatures and under intense irradiation. Results fl 
be useful for the design of high performance reactors operating 
levated temperatures. Included in this class are the so-called It e 

package reactors'' which might be developed for nuclear power 
,liluction in remote areas. as well as reactors for nromllsinn nf 

properties has stimulated interest in ceramics. 

s- - -~ ~ _ _  +v-- 

giiips and aircraft. 
The group at Oak Ridge is studying pure oxides, borides, nitrides, 

&ides, ceramic-metal combinations (cermets), and other ceramic 
sterials. The Ames Laboratory is specializing in the preparation 
.fmcible materials for the melting and casting of metals. Argonne 
< a r i o d  Laboratory and Battelle Memorial Institute are exploring 
 properties of a number of oxides, nitrides and carbides in com- 
spstion with various metals as refractory compounds potentially 
+dul in reactor construction. Other fundamental investigations 
?ceramic materials are supported a t  the University of Alabama, 
i e  University of California, Massachusetts Institute of Technology 
cid h'orth Carolina State Collem. 

The applicatlon of atomic energy requires the use of unconventional 
aterials a t  temperatures beyond the range of previous industrial - 
vrience. Under suc,h conditions corrosion becomes an acute 
Mem. The physical research program includes studies of the 
Zic nature and underlying causes of corrosion with the objective 
!reducing it in specific situations. 
home National Laboratory is engaged in basic studies of the 

22osion of aluminum, zirconium and uranium alloys in dilute 
-Wm solutions at various temperatures. Subsequently, other 
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Separation Chemistry 

In any reactor the fission products, or "ashes," ultimately havc 
to be removed to allow the fission process to continue. In purc fom 
these radioactive byproducts of the reactor operation are useid 
sources of radiation. Therefore, chemical processes are requirfd 
for the separation and purification of the fission products, as &rf 
as for the recovery of the unused fissionable material. Oak Ridpr 
National Laboratory, Knolls Atomic Power Laboratory, and AqpRnr 
National Laboratory have been developing such processes, sppcial- 
izing in the fundamentals of ion exchange, solvent estraction 
other methods for the separation of these materials. 

tories are interested not only in improving processes presently in 
use for operations such as the extraction of plutonium from irradjntd 
fuel, or the recovery of uranium from its ore, but also are lookii  
tJoward the development of new and more economical processes. Fo: 
example, ORNL developed the process used in the new chemitd 
plant a t  the National Reactor Testing Station in Idaho. LUL 
in addition to dereloping equipment for the Savannah RiTer sepam 
tions plant, has made extensive pilot plant tests on the complete 
separations flow sheet. ANL developed the separation r n e h d ~  ~ 

P 
to be used in the recovery of spent fuel for the Submarine T h e n d  8 
React or. s 

if 

pertains to their own programs, and many university c o n t ~ r a ~ t ~ ~  
are contributing fundamental studies in inorganic and Pll?i& 
chemistrp which bear directly upon the separations processes. 

i 
i 

In the more extensive field of separation chemistry, these labom- t 
3 
1 - 

i Other AEC laboratories also work on separation chemistry 

= 

t 
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est. widely used processes involves a liquid extraction column, 
ssar? to study the underljmg principles which 
t- of thc estrac.tion. T'arious phases of this 

are being studied by chcmists a t  t8hc University of Kansas, 
lina State College, Oklahoma ,4. & 11. College, T'irginia 

The hon-ledge thus 
ncreasingly possible t'o achieve more economical 
for the separation and purificatlion of materials 

ergy program. 

Institlute, and otlher universities. 

faster, and more efficient way to obtain pure radium from 
g &x ' tme of the elements radium and barium has been devised by 

and radium occur together in nature, and are very difficult 
The separation 

od used commercially today was first used by Marie and Pierre 

Tilecuries employed a laborious method of separating these elements 
ded fractional crystallization. They dissolved a mixture of the 
*orides (or bromides) of radium and barium in hot water. As the 
a k r  cooled, a solid was formed which contained more of the radium 
&a the solution. When this solid was redissolved in hot water, 
mr radium was deposited in the solid. Repetition of this procedure 
itimes during the course of a montl! gave the Curies nearly pure 
durn. 
Scientists a t  Mound dcveloped a method using a solid which mould 

more of the radium from solution in a shorter time. The solid 
dq used was radium-bariuni chromate and the method is known as 
;mipitation from hornogcneous solution. They were able to purify 
$ e r n e  amount of radium as the Curies in about 10 steps, which can 
xcarried out in n few days. 

thts at Mound Laboratory. 

arate because of their chemical similarity. g *P 
5th LGeh 1898. 

RAW MATERIALS RESEARCH 

As noted on page 8, the ,4EC is increasing its efforts to develop 
mnomic methods of recovering uranium from domestic low-grade 

~ Basic studies of the physical 
~ march program are providing long-range fundamental support of 

Chattanooga shales are being studied at Pennsylvania State College 
ad at the University of Tennessee. Investigators a t  Pennsylvania 
'Me are attempting to determine the composition, distribution and 

such as phosphates and shales. 

~ &!f€ort. i 
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relative proportions of the constitutents of these shales, th 
in which uranium is associated with these compounds, and ti 
tion of uranium content in comparison with that of 
elements in the shales. 
attempting to determine whether uranium. is associated Ritt ~~r 

organic matter in the shales, and, if so, the nature of the cilett; 
associa tion. 

The University of Tennessee is studj-ing the genesis of t i  
tanooga shales with emphasis on stratigraphic relationship and tl 'Q 
implications. This work includes a systelnatic collection of sample, o! 
shales for chemical assay and study of geologic structures. Results Bp-, 

coordinated with the mineralogic studies of Pennsylvania - 
tab College. 

& low-grade sources, such as the Florida phosphates, are being made ~ 

Columbia University and a t  Oak Ridge National LaboratorS 
Columbia group is concerned with phosphate s h e s ,  nrh.ich are ea- 
tremely stable suspensions of h e  particles in water. They contab 
uranium, but are difficult to process because of their low rates 
filtration or sedimentation. 
trying to devise a means of dewatering the slimes SO that they can 
handled economically for rxtraction of the uranium. A group at 
ORNL is investigating the behavior of uranium in phosphate solu- 
tions and is studying solvent extraction in the phosphate qstem 
The group already has developed an experimental method for tl,;. 
recovery of uranium from the presently unused submarginal rnatpfid 
covering the phosphate rock structure in Florida. 

e Q r a i - r  

hiother POUP a t  PennsFlmi 

Cha. 

Basic investigations related to the extraction of the u a n i u  

* e  

Scientists at Columbia UniversitF 

HIGH ENERGY RESEARCH 

Experiments have yet to reveal the basic role in the structure of the 
nucleus played by the newly discovered subnuclear particles c & d  
mesons. Some of these particles are found in cosmic radiation, and some 
have been produced from the collisions of high speed particles from t-hr 
largest accelerators. Most mesons hare masses intermediate  bet^^ 
the proton and the electron, although some are heavier thm &e 
proton. Some are charged positively, some negatively, and some haw 
110 charge at all. All those discovered thus far have a shortlife,nfter 
which they transform into other mesons or into the better know1 
particles, such as protons, electrons or gamma rays. 

It is clear that these unstable particles must be taken into a c c o ~ 1 ~  
in the theory of the nucleus, but first such fundamental properties* 
their masses, charges and lifetimes must be known. The problem of 
the nucleus has become more difEcult to solve because of the MF 
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of mesons which hare been discovered. Apparently the end 
s not yet been reached. Research in this field is 
al contractors of the joint AEC-Ofice of Kava1 

program and under AEC sponsorship at Brookhaven 
University of California Radiation Laboratory, 

Institute of Technolo=, Carnegie Institute of Technology, 
ty of Michigan, Purdue University, and the University of 

endix 6 lists the unsta.ble elementary particles known at  present. 

- RESEARCH TOOLS 

order to obtain a better understanding of nuclear energy and the 
twe of the atomic nucleus, scientists need machines to  accelerate 

particles to high energies, as well as nuclear reactors and low- 
particle accelerators to  provide sources of neutrons. Under 
led conditions and on a laboratory scale, these instruments 

, d u ~  the same reactions that take place in the large-scale release 
?: f.,uclear energy in fission and other reactions. In  order to trans- 

the results of such laboratory e&periments into predictions of &[e 
grformance of weapons and reactors, electronic computers must be 
& P to solve complex mathematical problems. There is, therefore, 
@Btinuing need for new research tools in the atomic energy program. 
During the past six months, plans were made for additional shield- 

@ around some of the existing high-energy accelerators, a new linear 
#elerator neared completion, and plans were made to purchase an 
dditional Van de Graaff accelerator. An increased effort for the 
dereloprnent of new accelerators has grown out of the discovery of the 
&mating-gradient focusing principle. Groups outside of the AEC 
are continuing to show interest in acquiring low-power research 
reactors. A computing facility is now in use to help meet the com- 
putational needs of the AEC and its university contractors. 

Particle Accelerators 

The results of the tests on the cosmotron at the Brookhaven Na- 
~ n a I  Laboratory will be valuable in the operation of the bevatron at 
&e Unir-ersity of California Radiation Laboratory. Information has 
hen obtained from Brookhaven on which to base a preliminary esti- 
mate of the shielding required for the bevatron, which is expected to  
go into operation in late 1953. This machine is designed to accelerate 
Protons up to 6 BeiT (billion electron volts). 

Studies of the radiation intensities around the synchrocyclotron at 
&e Cwnegie-Institute of Technology indicate that additional shielding 

, - . I  
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will be required as a result of improvements now being made in alp 

oscillator. 
QQ current by a factor of aboutl 10. The machine accelerates Partiel, 

to an energy of 920 SIev (million electron rolts). Additional &iPld- 
ing also will be required for the synchrocvclotron at t>he Il-nirersitr ~ t f  

Rochester. 
The builcling which will housc the lincar electron accelerator 

Yale tTniversity is nearly complct ed. The constructlion and inst,ailo. 
t ion of the accelerator and the associated neutron C ~ O s s - s e c t i ~ n - ~ l ~ ~  
urement equipment will be completed in the fall of 1953. r rhis 2& 
l f e v  machine will be used as EL high resolution tjinle-of-flight Tploritr 
select or for neutron cross-section measurements. 

The AEC has aut,liorized a 6-Jfev Van de Graaff accelerator 
Columbia University. This machine will be purchased from 
High Voltage Engineering Corp. and delivered to Columbia in lat, 
1954. It will be used for studies in neutron physics and chaw 
particle cross-section measurements. 

The alternating-gradient principle for focusing charged Particla 
has been tested experimentally by the AEC at the University of ~ 9 2 -  t- 

fornia Radiation Laboratory and at Oak Ridge, and hdepen&ntlr kl 
Kiels Bohr's laboratory in Denmark. Scientists a t  the Radiation 
Laboratory have focused the beam of the 40-foot h e a r  proton a d -  
erator, which resulted in a considerable increase in the output c . u ~ ~ ~ ~  
density. 

Application of the alternating-gradient focusing principle, W&fi 

results in confining of charged particles to a beam of unusually smd1 
cross section, may make possible the construction of very high-en= 
accelerators a t  lower cost. The higher energies available with su& 
machines not only w 4 l  allow investigators to probe still deeper into 
the nature of matter, but also may result in practical applications irt 
such fields as radiography and radiation therapy. 

In view of the promising possibilities, $250,000 was rtdded to th 
Commission's accelcrator program for studies looking t owrd  the 
possible construction of accelerators in the 10-100 Bev range. Plaa 
ning for the const,ruction of such high-energy proton s_vnchrotrons I s  

proceeding a t  Brookhaven, with the help of Princeton UnircnitT. 
Harrard University, and Massachusetts Institute of T e c b o l o a ,  
among a group of midti-est universities participating in the b g o m p  
program. 

Stanford University is investigating the ultimate limitlations of the 
device known as the t rareliiig-xt-rzve linear electron accelerator. -4 
1 -Re\- electron 1ineo.r ficcelerstor, which went into service in D~eml* '  
1952, is being used in these AEC-sponsored studies. It mn- 
structed under a joint, AEC-Office of Nand Research  pro^^= 

These changes are planned to increase the proton h 
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of the project is the development of concept8ual des ip  

e bettv-y-particle cFclotron at the Oak Ridge Xational Laboratoq- 
lerate large currents of triply charged nitrogen 

light elements between hydrogen and sulfur were 
25-Mer nitrogen ions produced in this 63-inch 
n 20 new nuclear reactions have been observed 

Many of these are new 
of reactions, previously unreported, including reactions in which 

e with nuclei of such elements as carbon, oqgen, 
dsulfur to produce the much heavier nuclei of sodium, aluminum, 

4 record ion current for cyclotrons was achieved with the 86- 
h cyclotron at the Oak Ridge National Laboratory. A proton 

gr t of 3 milliamperes at 22-Mev was obtained, with an overall 
Several new isotypes have been 

Five new radioisotopes (of gallium, 
,,tys~ium, dysprosium, erbium, and thulium) have been definitely 
,ientified. In  a study of nuclear structure and nuclear diffrnction 
,ircts, measurements have been made of the angular distributions of 
-1.JIeJ- protons' elastically scattered by 15 different elements from 
$%Ilium to thorium. 

embors for still bigher energies. 

their average cross sections determined. 

19 percent. 
achine. 

.- 

,;(sparch and TraLning Reactors 

During the past 6 months, universities have shown continued 
p r e s t  in acquiring reactors for use in research and in the training of 
.&nts. Through no-fund contracts, the AEC is cooperating with 
o r a l  institutions which have requested information to aid them in 
-be design of low-powered reactors for this purpose. Case Institute of 
:&nology, the University of Michigan, and Pennsylvania State 
d e g e  are making design studies in order to present detailed pro- 

Other universities 
& h r e  made preliminary inquiries indicating interest in construct- 
7 small research reactors. 

The ne\T: Argomie Research Reactor is nearing completion at 
@me Sational Laboratory. The loading of the reactor with fuel 
:expected t'o begin in August. The Argonne Research Reactor was 
3& to replace the CP-3 Prime Reactor, which will be dismantled 
Fh the new reactor is in full operation. The land occupied by the 

i L'P-3 Prime Reactor and associated facilities will be turned back to 
+Forest Preserve District of Cook County, from which it was leased 

for the construction of research reactors. 

World War I1 by the Manhattan Engineer District. 
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Electronic Computers 

A UNIVAC electronic computer has been installed in a buildi 
near Washington Square in New York City, where it w4.l be opeRz 
for the AEC by New York University. The computer be, fa 
operation about June I .  Fifty-one AEC or joint AEC-Office of -h;avd 
Research contractors have been informed that after July 1,1953, a b  

ut 10 percent of the useful UNIVAC computing time at NYTJ 
available for computations of importance to the basic research intot. 
ests of AEC. The rest of the available time -411 be devoted to tb 
immediate programmatic needs of the AEC. 

Construction of two other computers, the AVIDAC and 
ORACLE, at Argonne is essentially complete. The AVIDAC has 
been used to solve several problems, and it  is expected that 
ORACLE d l  be shipped to Oak Ridge late in the summer for me hT 
Oak Ridge National Laboratorg. 

Biology and Medicine 
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The Atomic Energy Act directs the Commission to protect the 
of persons in the atomic energy program during research and produc- 
tion activities and to utilize atomic energy to improve the public a.4- 
fare and to increase the standard of living. TO further these obj@c- 
tives, the Act authorizes and directs the Commission to conduct 8 

research program in which fissionable and radioactive materials ue 
utilized for medical, biological and health purposes. 

Research under the biomedical program covers all types of studies 
designed specifically to reveal more about basic changes which tbe 
body undergoes as the result of radiation injury or disease. Some of 
the related studes have an important role in contributing fundamma 

number of pat 

foundations, t] 
ucts of atomic 
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knowledge basic to the release, effects, and utilization of atomic em-. 
This section summarizes a few recent developments in the research 
program in the field of biology and medicine, with particular referenre 
to the Commission’s cancer research program. 
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CO~STRUCTION OF RESEARCH FACILITIES 
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ce the ince’ption of the biology and mehcine program in 1948, 
The 

tion of the Argonne Cancer Research Hospital on March 14, 
marks the substantial completion of this program. No new 
additions are planned for the coming fiscal year. 

facilities totalling $25 million have been constructed. 

d&E Rcsearch La boratory-Los Alnmos Scientiiic Luboratory 

laboratory was 86 percent complete a t  the end of A4pril, with 
costs estimated at $2,283,000. 

Completion and occupancy were accomplished in December 1952. 
The Argonne Cancer Re- 

h Hospital is the largest facility ever designed and built specifi- 
@C 
 tau,^ for the purpose of applying atomic energy to the diagnosis, 

The 
&@tion of th;s center marks the fifth year of operation of the Com- 
&ion’s cancer program. A brief description of this unique research 
ater is included on page 39. 

cost was estimated at  $4,180,000. 

and treatment of cancir and closely allied disorders. d S f  

CAKCER RESEARCH PROGRAM 

The Commission’s cancer research program was begun early in 1948 
sder the stimulus of action by the Eightieth Congress in making the 
itial appropriation implementing the Atomic Energy Act. In its 
gppropriation for fiscal 1948, the Congress made available to the 
Commission for cancer research work “such sums (not exceeding $5 
dion)  as the Commission believes can be used efficiently without 
duplicating research work of other public and private agencies.” In 
mmection with the authorization by Congress to engage in cancer 
warch, two significant facts should be noted: (a) the Commission’s 
pgram is one of research and not clinical treatment; only a limited 
mnber of patients are treated; and (b) in order to avoid duplicating 
tf repetition of efforts of ot.her Government agencies and private 
~~dat ions,  the program is focused upon the unique tools and prod- 
:-@ of atomic energy-such as atomic reactors and radioisotopes- 

# & their application to cancer treatment. 
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subsequent years, the Commission has continued to 
S‘lPPclFt 

O t 1 b f  
bjp 

cancer research, both in its o m  facilities and at universities and 
institutions. In  December of 1951, the AdrisorJ- Cornmitt 
Biology and Medicine (see Appendix 2 )  motre to the Chairman of the 
At,omic Energv Commission: “Cancer is a specific industrial hazard af 
t,he atomic enerm business. This significant fact! justifies, in tbp 
opinion of bhe committee., the continued exploitation of the cOlnrZliR 
sion’s special facilit,ies for rsdia tion in cancer research, dinmosis, 
therapy. The committee recommends the cancer program be r;90r- 
ously pursued as a humanitarian duty to the natlion.” The cornis 
sion’s reply stated: “We are reminded, too, that in jutapositioo tQ 
the rery radiation which can contribute to cancerous reactions in 
living tissue, radioisotopes and controlled irradiation NAth neutron% 
hold promise of being among the most effective means yet &\-ked 
for the study and treatment of cancer.” 

More recently Dr. Shields Warren, former Director of the A E ~  
Division of Biology and Medicine, and now a member of the Ad&,; 
Committee for Biology and Medicine, summed up the Comhssiong 
cancer program in these words a t  the dedication of the Argome cancer 
Research Hospital: “In establishing its program in cancer research 
the Atomic Energy Commission recognized that privat,e philantbopJ: 
and public social conscience have already made significant advan& 
in the struggle against cancer, and that its program should complement 
rather than compete with esisting efforts. This i t  has done, and is 
turning toward human well-being its tremendously powerful source 
of radiation and tools for research.” 

The primary purpose of the Commission’s biomedical program is 
the study of possible effects of the various kinds of ionizing radiatiou 
for the protection of workers employed in atomic energy activities. 
Much of the mainline portions of this program, however, are concen- 
trated on ionizing radiations as a cause of cancer. The Imowlc& 
gained through this program has direct application to cancer conhi  
and to research designed to learn the nature and evolution of CBRCPS 
in experimental animals. Consequently, the Argonne National hti- 
oratory, the AEC project a t  the University of Rochester, and the h 
Alamos Scientific Laboratory, among others, as byproducts of their 
radiobiological programs, are accumulating a wealth of data on the 
effects of a variety of radioactive materials, with particular refermm 
to t8he circumstances under which they are most apt to produce cancer- 

The Commission’s program of research in the study, dia@oi& and 
treatment of cancer essentially f d s  within three categories: (8) i n ~ -  
tigations being carried out  at Xational Laboratories or major fucfiitie; 
(b) “off’-site” studies being supported by the Commission at cerh 
universities, hospitals, or research centers utilizing unique applicatiom 
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d (c) the distribution of radioactive isotopes for 
studies. The work under the first part of this program is con- 

UF major AEC cancer research centers, located a t  Brook- 
National La bora tory, Oak Ridge Cancer Hospital, Argonne 

pital, and at the Radiological Laboratory at  the 
r&ty of California Medical Center, San Francisco. 

e newest and largest of these 4 facilities is the Argonne Cancer 
& Hospital in Chicago. Built and equipped by the AEC, this 
s being operated for the Commission by the University of 

The hospital consists of 6 floors, a basement, and a sub- 
Two floors are for patient care, providing beds for 

The remainder of the building houses numerous radi- 
vices and laboratories, including powerful radiation sources. 

ion volt Van de Graaff generator will be used for rotational 
and for studies of the effects of super voltage X-ray on cancer. 
accelerator will be used to accelerate electrons to energies up 

ion .electron volts, sufficient to allow them to pass easily 
the body. Other equipment will include a rotational therapy 
employing a 1,800-curie source of cobalt 60. The Univer- 

qtC of Cliicrtgo's 450-million volt proton synchrocyclotron already 
,iompleted and will be made available for use by the hospital research 
gAf, Standard X-ray facilities and radioactive isotopes also will be 
irailable. These sources will enable the hospital to utilize all types of 
g!lizing radiation now thought to have possible value in cancer ther- 
ipr, excepting only pile-generated neutrons. 

~ Faciiities of the hospital are available not only to the Argonne 
fotional Laboratory, but also to the 32. universities and research 
stitutions in the Midwest which are participating members of the 
hratory .  The hospital will be used solely for cancer research; not 

the treatment of otfier diseases nor for the routine treatment of 
eer by methods alrea-dp est8ablished. 

khacen National Laboratory 

$,Dent. 

The atomic pile a t  Brookhaven National Laboratory is being used 
:the treatment and study of cancer. The line of attack here is to 
:?relop a technique of irradiating deep-seated brain tumors, utilizing 
neutron capture reaction in order to destroy the cancer without 

"aging healthy tissue surrounding it. The treatment begins with 
Wtion of a solution of borate, compounded from boron 10, into 

The patient is placed in such a position patient's bloodstream. 
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that the tumor is exposed to a'beam of neutrons from the 
* A$ 

at oIk the neutrons reach the tumor, they are captured by the bo 
which break down, emitting alplla Particles. It is these aIDt; 
radiations which destroy the tumor cells. 

POhQ impressive, although the improvement in all cases has been tern 
Ten patients have been irradiated. of the cases treated at ~ ~ ~ ~ l ; '  
haven have been considered terminal cases by their 
Unfortunately, none of the cases to date were cured, but in th e mort. 
favorable cases about 6 months of useful time was added to ttp 

patients' life spans. Periods of observation of ~ l p  to 6 month lare 
revealed AO serious complications resulting from this form of 
ment. Before adequate control of tumor gro\fTtlh can be expected 
a great deal more information must be obtained on the rate of dii 
tribution of the boron through the tumor mass, and further instru 
mentation must be developed to provide more accurate infomation 8, 
to the total integrated dose given to the tumor. 

The response of some of the patients to this treatment has 

O$-si& Cancer 
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Cancer Studies at Oak Ridge 

The Oak Ridge Cancer uni t  was developed in cooperation nith the 
Oak Ridge Institute of Nuclear Studies. The hospital contains 28 becls 
plus research laboratories. Research activities are aimed at exploithR 
pile-made isotopes immediately available at Oak Ridge. Special 
emphasis is being placed on pioneer studies n-ith isotopes never before 
used in medicine and on the very short-lived isotopes which cannot 
utilized at distances from the source. The facility is oriented towards 
residency training of physicians from southern medical school hospitab. 
in the use of isotopes for treatment of cancer. 

The Oak Ridge group has actively pioneered in the development 
cobalt 60 teletherapy units. These devices, using highly actice 
radioisotope sources, are so designed that a beam of radiation may be 
directed into the body from the outside, as a'form of treatment for 
certain malignant tumors. Teletherapy has proven beneficii ie 
treating deep-seated cancers. It offers the advantage of requiring 
relatively small sources, enabling the irradiation to be better corms- 
trated on the tumor mass and reducing the irradiation of surroundk 
healthy tissue. Cobalt 60 units now are in use or planned for use in 
many treatment centers throughout the country. More recently the 
Oak Ridge group has been working on other types of sources for 
teletherapy, notably cesium 137. 
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&ty of California AIedical Center 

the University of California Medical Center in San Francisco, 
~iological laboratory has been built and equipped with funds 
Ged by the Commission. Housed in this laboratory is a 17-ton 

efirotron for the treatment of cancer patients. This unit, capable 
reducing a beam of ionizing radiation, either X-rays or high-speed 

, ranging in energy from 5 to 70 million electron volts, has 
y been completed, and ex-periments are now under way on the 

ation of various biological systems. Treatment of patients has 
et commenced, pending the results of these preliminary experi- 

e synchrotron is capable of delivering powerful X-ray 
on cancer deep within the body with less dosage to surrounding 
than is possible with lower voltage equipment. The group at  

be Radiological Laboratory also has investigated methods of treat- 
t of thyroid cancer by use of radioactive iodine (1-131). 

In addition to research at Commission facilities, the AEC supports 
mcer research at  various universities and medical schools. These 
St,udies involve unique applications of atomic energy developments 

mncer, such as- the attempts to use the annihilation-of-matter 
Hction from positron emitters in the diagnosis of brain tumors, the 
Be of radiogold in interstitial therapy, and the use of cobalt 60 in 

and seeds in place of the more expensive radium. It is 
believed that all of these activities, in achieving their objectives in 
a c e r  research, will pay dividends in the form of added knowledge 
mncerning the biological effects of ionizing radiation. 

Support also is given to fundamental work at schools and research 
institutes in' their cancer research programs. Such basic studies are 
supported, ' not because they involve direct applications of atomic 
energy to the cancer problem, but because of a need for more funda- 
mental howledge in such areas as nucleoprotein metabolism, lipid 
metaboIism, and the like, a t  the cellular level. Without this knowl- 
@e we cannot hope to understand the complex chain of events 
foflowing the e-xposure of living matter to ionizing radiation. 

In order to stimulate expIorat4ion of methods of using radioisotopes 
in cancer study, diagnosis, and treatment, the Commission in 1948 
dertook a program of distribution of radioisotopes for these pur- 

Since July 1, 1952, a charge of 20 
Percent of production costs has been made. Today, radioactive 
&topes of common elements are being used more and more 

, Poses free of production costs. 
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extensively in the treatment of cancer. TlleT; maJ- be give,, 
internall)-, either directly into the bloodstream, 8s \Tit11 pilos_ 
phorus 33, or by mouth, as n-ith radioiodine, or Iliey may kjp 
injected directly into the tumor. The efftcti=ness of this t1-pe of 

concentratted in the cancer tissue appreciabl:+ more than adjacent 
norms1 tissues. 

Radioiodine has proved of limited but real value in treating thJT,id 
cancer. Phosphorus 32 is probably the drug of choice in treatitkg 
PoljTcythemia Vera, a disease of the red blood cells. It has proved 
beneficial as an adjunct treatment in various of the leukemias and itl 
Hodgkin's disease and lymphosarcoma. Radiogold has been used 
experimentally i n  tumors by injection directly into the tumor 
and by local injection into the abdomen in the treatment of the 
mulaGon of fluid associated with generalized cancer within the abdom, 
inal cavit-j-. Although this does not seem td cure the cancer, it, tends 
to reduce the fluid accumulation and in many cases gives the Patient 
a great deal of relief from abdominal distress. The results of using 
radiogold by injection directlj- into prostatic cancers are encouraging 
rtlthough this technique is a relatively new one. 

It is too soon as yet to offer conclusions concerning the ultimate role 
of atomic energy in the problem of the control and cure of cancer. 
Although a greater variety of bigger and better sources of ionizing 
radmtions may not prove to be the final answer to the cancer prob- 
lem, such sources are proving themselves to be valuable experiment4 
and therapeutic tools. Treatment is limited by the degree of damage 
which may be produced in intervening and nearby normal tissues. 
Therefore, i t  would appear that considerable research is indicated in 
advancing methods to concentrate the ionizing radiations in cancer- 
ous tissues. Eventually, the greatest value of the application of 
atomic energy to medical and biological problems may well be found 
in the exploitation for research of radioisotopes of the elements which 
normally make up living matter. In  this manner, atomic energy is 
certain to aid in the solution of many problems associated with cancer. 

therapy depends on whether or not the radioadye isotopes caa P 

8 

CURRENT hf EDICAL -4,h;D BIOLOGICAL RESEARCH ACTIVITIES 

In addition t'o work undertaken at  its National Laboratories and 
major research facilities, the Commission supports an est!imated 360 
"off-site" research projects in the fields of cancer, medicine, biology, 
and biophysics. These studies are initiated through contract ar- 
rangements with uni-rTersities, colleges, hospitals, and other research 
laborat,ories throughout the country. Under the 1953 budget, about 
$7 million was allocated for this research work. Approximately $5-3 
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II of this sum was allocated for the renewal of about, 285 existing 
Some S ,  and $1.2 million for support of new research studies. 

investigations we  reported below. 

qo&es under n-n_v a t  the Universi t -  of Southern California indicate 
fat in the diet is essential for normal resistance to X-irradiation. 
riments have shorn that when the diets of rats included cotton- 

survival time following repeated sublethal doses of 300 roent- 
t 2 p s  of X-irradiation was far greater than for animals whose diets did 
= t include fat. Further examination showed that the protective 

n was provided by methyl linoleate, a normal constituent of 
As little 

10 milligru+ms per day aff orded significant protection against 
x-aadiation damage. 

It appears that the protective action may be related to metabolism 
skin, since it is known that highly unsaturated fatty acids, such 

DPe 
d 

fats and oils and an essential constituent of the diet. 
8s 

~ 

#finoleate, play an important part in skin metabolism. 

studp of Alpha Radiation 

At the Radiation Laboratory of the University of California, experi- 
nlents are being conducted with animals to ascertain the effects of 
&ha particle irradiation upon the eye for possible use as a treatment 
for intra-ocular cysts. Injections of less than a millicurie of radio- 
Bctive astatine into the anterior chamber of the eyes of animals left 
theeyes far too quickly to  be used as an effective treatment. However, 
the astakine passed into the blood stream and from there was taken 
U P  by the thyroid gland, producing almost complete destruction of the 
thFoid tissue. As a result one of the animals developed character- 
istic mysoedema, or hypothyroidism. T h e n  this animal mas placed 
on a diet of thyroid substance in milk, the animal rapidly returned to 
normal activity. 

9 p h j u  Emitter Concentrations in Body  

At Mound Labora.tory, investigations are being made with labora- 
tory animals to determine the lowest concentrations in the body of 
certain alpha-emit ting elements w-lich aiu harm organs and tissues. 

, Through these long-term studies, maximum permissible concentrs- 
[ions of certain elements in the hunmn body may be reevaluated, es- 
Pciallj- in connection with possible exposure of workers in plants and 
laboratories. Also, t'hese experiments will make it possible to de- 
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termine the so-called “ critical organ,” the most important \Tit,al Organ 
eventually affected adversely bp exposure to minute quantities 
alpha-emitthg materials. 3f ound scientists also are identifJ<n 6 I1 

variety of chemical substances which behave like a1pI~a-emitters irl 

reducing cell dirision xithout simultaneously retarding cell Growth 

T 
Life-span and Pbrk Capacay 

tion on longevity and work capacity of animals have been on a Short, 
t e rn  basis. This has been partially due to unfarorable c h a t i c  
conditions in certain areas and the inadequaq- of existkg Outdoor 
facilities. To provide facilities for long-term research in this field 
a contract was initiated with the Uniyersity of California at Davis: 
Calif., for construction of an outdoor installation which will accom, 
modate 300 dogs. These facilities, which were partially completed 
In January, will be operated by the School of Veterinary Medicbe of 
the University. 
experiments, and maintenance cost wilI be rehtively low, since no 
heating will be necessary. 

The radiation doses employed for these studies t d l  Mange from ~ O C ,  
to 300 roentgens, administered at various t h e  intervals. A suitable 
number of animals will be used as controls. Data obtained will guide 
investigations of other animals. 

A breeding colony will be maintained for producing dogs for v- 
imental uses on the project, and for the use of animals at other lab& 
ratories of the Commission or universities. It is expected that the 
group will obtain valuable incidental information on canhe diseases, 
parasitology, and nutrition. 

&lost of the studies conducted to  date regarding the effects of 

The climatic conditions are ideally suited for 

Study of Chemical Processes 

Since ionizing radiations cause chemical changes in living cells, 
basic studies of the chemical composition of living matter and 
chemical reactions are essential for the understanding of radiation 
effects. One of the most important ingredients of living material 
affected by ionizing radiation is the nucleic acid component. A nm 
line of attack on the structure of nucleic acids recently was developed 
by a research group at Washington University, St. Louis, Mo. & 
splitting the complex molecules of nucleic acid in a methanol medim, 
the investigators have been able to determine the incidence of certain 
terminal groups and cross-linkages, which are not separable by simple 
hydro1 yt ic procedures. 
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ed studies also include research vi-ith a TTariety of phosphory- 
compounds. Synthesis of these particular compounds pre- 

was handicapped by sensitivity of parts of the molecule to 
es in hydrogen ion concentration and other factors complicating 

e me of aqueous solutions. The Washington University group has 
doveloped a method which promises to circumvent these dficulties 

ugh the use of free-radical preparations in ethers. 

aiic Mutation Program 

In cooperation With various agricultural experiment stations, Brook- 
hepa National Laboratory early in 1952 began to use its gamma 
,B&atioIl field for the induction of mutations in fruit trees and other 
]ants of agricultural importance. The value of this program has P 

bem widely recognized, and already a number of eastern experiment 
,tations have sent trees and shrubs to the laboratory. Trees or 
smbs ransing in age from seedlings to mature flowering plants have 
been set out  in the field, where they are exposed to continuous radia- 
tion, the dosage received depending on the distance from the cobalt 
60 source. Mutations induced by the radioactivity may be expected 
to appear in buds at any level of growth of the tree or plant. Later, 
cuttings can be transferred as scions to nonradiated plants at the 
borne agricdtuml stations. It is hoped that such large scale irradiil- 
tion of many different kinds of trees and plants wil l  develop new and 
commercially valuable varieties. Mutations also may be expected 
in the seeds, but it takes much longer to grow and test these germinal 
mutations than the somatic variants. 

~ 

- 
f 

~ 

Detection and Treatment of Brain Tumors 

The Department of Neurosurgery at  the Massachusetts General 
Hospital in Boston has made considerable piogress in the development 
of instruments and techniques to aid in the external localization of 
brain tumors through the use of radioisotopes. Detailed studies have 
been made of the metabolism of positron-emitting isotopes in both 
tumorous and normal tissue of animals. When radioactive isotopes 
sre administered intravenously, they concentrate in cmcerous and 
normal tissue in varying ratios. An appreciably higher concentration 
in the tumor mass enables the investigators to locate the tumor mass 
within the head with newly developed detection instruments. This 1 technique is expected to be of much value in diagnosis and treatment 
of brain tumors or other diseased tissues imbedded in critical areas of 
the body. 
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tion in the possible taeatmcut of brain tumors TVBS reported recently 
by tthe research group at, Xorthwestem L-Grersity lledical S C 1 l o ~ l ~ i ~ ~  * 

Chicago. Small pieces of absorbable gel, imprepatled ltith radlo* 
active colloidal gold or chromic phosphate, were implanted tlkp 

brain tissue of 50 animals. Follo\ving sacrifice of a limited number of 
animals, a 1-3 millimeter zone of dead tissue was found surround;,,g 
the site of implantation. After several weeks, however, it was (lis; 
covered that the dead tissue in the remaining animals was replaced 
regenerating tissue, and the only effects detectable were those of sI1l'- 
gical trauma. These results suggest the possible therapeutic applicu- 
tion of radioactive gold or chromic phosphate to insure complete 
eradication of diseased tissue following brain surgery. 

Another del-elopment inroh-ing the application of ionizing radi :I - 

Use of Fission. Produzts for Control of Trichinosis 

Investigators at the University of hfich~ean have been studying thr 
radiosensitivity of the trichina larva. The larvae were exposed to 
radiation both in infected pork or rat muscle and after removal to tap 
mater. Impractically high doses were required to immobilize tile 
larvae completely, but only about 5,000 roentgens of x-rays or 10,00(~ 
roentgens of cobalt 60 radiations were sufficient in most instances to 
preveut the larvae from maturing to adult forms and reproducblg 
after they had been ingested by rats. Examination of adult fernalp 
parasites which had been subjected as larvae to the cobalt 60 gamma 
ray dosages showed complete disorganization of the sexual apparatus, 

It is hoped that these studies may lead to a practical use of ionizing 
radiation in contributing to the control of humm trichinosis, 811 

important public health problem. 

Total Body Scintillation Counter for  Human Subjects 

The Los Alamos Scientific Laboratory has developed a large scintil- 
lation counter for recording the total body load of radioactivity. The 
subject is placed within the cylindrical counter, so that essentially all 
emanations arising from radioactive disintegrations anywhere in thr 
body are recorded. The instrument is sufficiently sensitive to measwe 
even the low level of ra,dioactivity naturally present in the tissues of 
persons who never have been exposed to any particularly radioactiw 
materials. Any appreciahle increase in activity above this natund 
level is easily detected. 

Improved 
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T&ne University inres tigators have developed ~l novel technique 
mal)-sis of the fundamental processes in heart! action. The heart 
turtle, previously injected with tracer potassium, is removed from for 

animal and connected to a pipeline which provides a constant of 

ly of a physiological salt solution. As the heart beats, some of the 
supP 
[Ile radioactive potassium ions are released from the heart muscle cells 

t,he coronary circulation and are carried out by the circulating in@ 
nuid. A special apparatus, called an “effluograph,” collects this fluid 

moving paper strip, with sufficient, resolution that as many as 17 @a 
u p l e s  per second may be separated for counting the radioactivity 
ii the released potassium isotope. 

This technique has provided the first means of tracing the release of 
p,tnssium accompanykg a single contraction of the heart. The 
the-course of the potassium release is being correlated with that of 
be electrocardiogram and of the heart contraction itself in an effort 
to schieve a better understanding of the basic processes which connect 
these three aspects of the heart’s action. The investigators hope to 
fxtend these studies to mammalian hearts and to the behavior of 
biologically active ions other than potassium. The action of cardiac 
drugs also may be studied by this technique. 

improved Diagnostic Procedure 

A t  the University of California Medical Center Radiological Labora- 
tory, a group has developed a new diagnostic procedure utilizing the 
radioisotopic ’iodine thyroid function test. This procedure appears 
y a y  promising in the differentiation of types of thyroid failure in in- 
fants and children. The method involves a comparison of iodine 131 
uptake by the thyroid before and after the administration of the 
thyrotropic hormone (the pituitary hormone controlling the activity 
of the thyroid gland). In patients with thyroid deficiency resulting 
from insufficiency of the pituitary gland, the administration of the 
thpotropic hormone produces an appreciable increase in uptake of 
iodine 131 by the thyroid. The increase is much less in cases in which 
the deficiency is in the thyroid gland itself. Only a small number of 
patients have been compared rn this manner, but the results to date 
suggest this method will provide a clear differentiatZion between the 
Primary and secondary types of hypothyroidism in children. 
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A T O ~ ~ I C  BOMB CASCALTF CO3IIiIISSION 

f f f W F  
The Commission’s long-range study of the delayed radiation 

of atomic detonations on the Hiroshima and Eagasaki populations ,‘ 

unique medical research inrestigation bas functioned cont~uouslv 
since its inception in 1947, during the occupation of Japan. Befor‘, 
the Japanese peace treaty W ~ S  signed, the Commission was attached 
to the U. S. Occupation Forces, Japan, and later to the u. S. Forccs 
Japan. Relationships with the Japanese Government now are estnh: 
lished through the U. S. Embassy, Tokyo, Japan. 

Identification of this project with the Japanese community is con, 
sidered highly important in order to obtain the maximum scient$ 
benefit from the work already accomplished. menever  fe&&ble 
Japanese Nationals have been included on the staff of the act' 
Several more years of clinical investigations and analytical deterah,: 
tions are planned. Continuation of the scientific program, ppith its 
major research components of genetics, medicine, and pathology, will 
provide basic information which should be beneficial to both nations. 

continuing under the Atomic Bomb Casusl t l~ Commission. Th; 

C 

CIVIL DEFENSE 

1 

During the past 6 months, cobalt 60 radiation sources were loaned 
to civil defense organizations for use in radiological defense trabhg 
in the States of Washington, California, and Texas. Radiation detec- 
tion instruments also mere loaned fo civil defense groups in Texas and 
D elawar e. 

At the spring series of tests in Nevada, instruments were provided 
on loan to the Federal Civil Defense Administration, which particj- 
pated in the tests as part of the Civil Effects Group. The FCD.4 
program involved evaluation of radiological defense survey methods 
by means of actual field training exercises. 

RADIOACTIVITY FROM NEVADA TESTS 

The “fall-out” of radioactive particles from the clouds resulting 
from atomic detonations v a s  described in detail in the Commission’E 
Thirteenth Semiannual Report. Precautions taken by the Commis 
sion to safeguard the public against hazard from fall-out were d i s  
cussed, as was the nation-wide system of detecting and measuring 
f all-out radioactivity . 

During the spring 1953 series of test detonations, observed fal laut  
levels were somewhat higher than those recorded in past operations, 
though nom was high enough to create a. human tiealth h a z d .  

bgher. 
just aftel 

an accun 
genetic rt 

during pe 
dose for t 

3. Because 
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ert]leless, additional safeguards were taken in several instances 

vr;ing two separate detonations, monitoring teams reported 
material on some portions of U. S. Highways 91 and 93, near 

i’4ibe, Nev. Vehicles traveling along these highwq-s were moni- @et a;nd were washed at  AEC espense if radioactivity in their 

osure of the public as low as possible. 

@re”) 
iagriors averaged 20 milliroentgens (0.02 roentgen) per hour or 
&her* 

Just after the ninth detonation, a shifting of winds indicated that 
to& cloud would pass over St. George, Utah. While no hazard to 

tbea 1tb was anticipated, the residents of St. George were requested to 
ai indoors from about 9:30 to 11:30 a. m. during the time of be& 

Residents ctt the Lincoln hfine, near the proving rern 
@tu 

d in Nevada, were requested to remain indoors for a few hours 
ifter the second detonation. 

explained in the Thirteenth Semiannual Report, it has been deter- 
ed that a dose of 0.3 roentgens per week may be delivered to the nja 

Though much 
IGer rates of exposure are harmless if not continued too long, the 
&mission has adopted a policy of limiting exposures whenever pos- 
&le to a total of not more than 3.9 roentgens over a period of 13 
reeks, approximately the length of the 1953 test period. (A limit of 
3 roentgens per 10 weeks was used €or the 1952 test period, which was 
darter .) 

In evaluating the significance of the fall-out radioactivity measure- 
ments recorded during the 1953 series, the following factors should be 
kept in mind: 

1. The figures represent extreme theoretical cases, calculated on the 
assumptions that (a) people remain in the locality 24 hours a day, 
(b) none of the radioactivity is lost through weathering by wind and 
rain, and (c) that there is no reduction or‘ radiation due to inter- 
v e a u  walls and floor. Film badge measurements in several com- 
munities and data obtained on the effects of weathering indicate 
that these calculated values are high by factors of about 2. 

fall-out. 

body for an indefinite period without hazard. 

2, About 25 roentgens, delivered rapidly, are required to produce 
observable changes in the blood and germ cells, but these changes 
are transitory. A dose of about 100 roentgens, delivered in a very 
short time, is required to produce radiation symptoms. However, 
an accumulated dose of 100 roentgens would be undesirable for 
genetic reasons. 

3. Because of the rapid decay of fall-out radioactivity, exposures 
during periods following the first 13 weeks mould be far less than the 
dose for the first 13 weeks. 
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Location Approximat e 
population 

200 
1, 500 

300 
3 00 
200 

4, 500 
200 
100 

1, 300 
370 
435 
150 
265 
125 
'750 

G ,  200 
250 
600 

50 
300 

These  figures may be compared x-ith the following typical exposures during X-ray examinations: 
Routine chest X-rays _.--_.__.______________ _ _  - __.__._____________ 0.05 to 0.3 roentgen. 
Routine gastro-intestionnl X-ray.-. - - - - - _ _  - - - -. __. _. .___ _ _ _ _  1.0 roentgen per exposurr. 
X-ray of extremeties-- .. _._____ _ _ _ _  ._.. . .._.______________ 0.25 to 1.0roentgen. 
Fluoroscopic examination _ _ _ _  .._.__ _ _  ~ __.__-_. ___... _ _  _ _  - 10 to M roentgens per Iriifiutc 

0 t'her conirnunities surrounding the proving ground experienc.cltl 
either no fall-out, or negligible amounts. Las Vegas, for esan$l*- 
received a 13-week dose aniounting to about 0.005 roentgells. 

During the test series, several persons in Nevada and surroundiE 
States reported various symptoms, such 8s nausea, Ileaclack n& 

* 

The highest t 

i,itls surrounding 

As an opcrat 
hold airborne ra 
areraged over : 
curies per cubic 
be concluded th: 

Radioactiuity in 
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Virgin River Irrig 
Irrigation Ditch, 5 
Lower Pshranagat 
Virgifi River at hlc 
Bun kerville, Ne\- . 
Crystal Springs, P\' 
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and the like, which thcy fearcd wcrc caused by radiation. These 
cases were given careful investigation by reprcsentativcs of both thc 
AEC and the U. S. Public Health Service, with which close liaison 
was maintained throughout the series. None of the examinations 
substantiated the claims that radiation was involved. An example 
was the case of a child who suffered a rash which was found to bc 
German measles. These and other persons who showed apprehen- 
sion regarding test radioactivity werc givcn factual explanations of 
the observed radiation levels to alleviate their concern. 

l 

Airborne Radioactkit y 

The &hest concentrations o€ airborne rci,tlion4vi toy in communi- 
ties surrounding the test site were as follows: 

24-hour average con- 
centration (mimocu- 
rips per cubic meter) 

Locality 

As an operational guidc, the tcst organization lias attemptcd to 
hold airborne radioactivity to a level of 1 microcurie per cubic meter, 
averaged over 24 hours. Since the highest reading of 1.29 micro- 
curies per cubic meter existed for only a single 24-hour period, it can 
be concluded that this was not a dangcrous concmtration levcl. 

t 

I 

t 
i 

i 
i t  

i 
3 
i '  
i 

Radioactiwitg in Water 

Measurements of radioactivity in wntcr sources nctlr bhc test sita 
are shown in the table below: 

Locality 

I 
Concentretion microcurics 

per milliliter extrepolntrrl 
to 3 days eftor detonetlon 

Virgin River Irrigation Canal, Nev- _ _ _ _ _ _ _ _ _ - - _ _ _ - _ _ _ - 8.7 s 10-5 
Irrigation Ditch, 56 miles north of Pioche, Nev- _ _ _ _  _ _ _ _ _ 4.5 x 1 0 - 5  
Lower Pahrana st Lake, Nev _ _ _ _ _ _ _ _ _ _ -  _ _ _  _ _ _  - _ _  _ _ _ _  _ 3.2 x 10+ 
Virgin River at,%esquite, Nev _ _ _ _ _  _ _  _ _  _ - _ _  _ _  _ _ _ _ - - _ - _ 2.6 s 1 0 - 6  
Bunkerville, Nev. (tap water) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.2 x 10-6 
Crystal Springs, Nev. (tap water) _ _  _ _  - - - - - - _ _ _ _ _ - _ - - _ _ 1.1 x 10-6 
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The highest radioactivity noted in this table is about oI~e-s~t;,lk, 

the 

of the level of 5 x lo4 microcuries per cubic centimeter at 3 days aft 
detonation used as a,n operational guide. 
area, such as Lake Meade, contained negligible radioactivity- 

P t  Other water SourceS - 

Radklion Burns to Animals 

After the first nuclear detonation in 1945, it was reported that 
cattle near Alamogordo, N. Mex., had  mall areas O n  their bacla which 
had the appearance of burns. These were caused by the relatirelr 
heavy fau-out where the cattle were grazing near the site of the  
onation. Similar burns mere observed on cattle near the Nevada 
Proving Ground during the 1952 series and on horses followiug the 
1953 test series. The injuries were limited to the immediate shn 
areas, and there is no evidence that the general health of the animals 
was affected by radiation. The cattle exposed in 1945 have suffered 
no loss in reproductive capacity, and their offspring have shonm no 
variations from normal. Coincident with the 1953 test series, sheep 
and cattle grazing in Southern Nevada and Utah died. Malnut~ti,, 
was a major factor in the deaths. Scientists from the AEC, aided ts 
eqer t s  from the U. S. Public Health Service, the Department of 
culture, Utah State Agriculture College, Universit>y of Xevada and the 
University of Tennessee, are making further invest,igattions to deter- 
mine whether the animals were affected by radiation. 

FaUaut in Other Areas 

As in previous test series, levels of fall-out radioactivity were highest 
in localities near the test site during the spring 1953 series. Some 
fall-out radioactivity, however, was noted in many parts of the NatioD 
by the 121 monitoring stations operated by the U. S. Weather Bureau. 
After one detonation, unusually heavy fall-out was noted as far from 
Nevada as the Troy-Albany area in New York. Following a heav 
rain in that area on the second day after the detonation, the concen- 
tration of radioactivity was from 100 to 200 curies per square d e .  
It is estimated that this level of radioactivity would result in about 
0.1 roentgen exposure for the first 13 weeks follcmhg the f d - o u t .  
This exposure has no significance in relation to health. 
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Detonations and the Weather 
pfi 

e frequency of tornadoes axid other abnormal weather conditions 
the spring of 1953, coinciding in time with t'he Xevada test Tb 

dflin, 
raised in the minds of many persons the question of whether the #ieS, 

-t detonations have had any effect upon the weather. This ques- 
? has been given a great deal of attention by the technical staffs of 
"oDCommission, the U. S. Weather Bureau, and the U. S. Air Force. 
tbe Obseroations were made continuously during and after the series, as 

No iaP +dence to date indicates that these tests have altered weather 
f f l  

re+ous tests, to determine specific results, if any, on weather. 

$t t erns. 
The energy of these detonations is insignk6cant compared with the 
+- 

forces of nature, and there is no reason t o  believe that the energy re- 
From l e S  .,t&tical weather studies, it is known that under normal conditions ie &,tmosphere contains adequate concentrations of particulate mat- 

Small additional 
oomts of dust particles contributed by atomic detonations in 
xer&a would not appreciably alter the concentrations in the 
iuaosphere. Further, the characteristics of dust particles are not 
conducive to the formation of raindrops since they do not readily 
$barb and retain moisture. 

On June 18, the U. S. Weather Bureau transmitted to the Com- 
mission the following statement on this subject: 

The rainy weather, the tornadoes, and other "unusual" weather 
which have aroused so much interest are in fact unusual only as 
regards the places where they have occurred. Excessive rains 
and tornadoes occur every year at one place or another in a 
country as large as the United States. The explanation of these 
conditions is revealed by a study of weather maps and the ex- 
planation this year appears to be the same as that in the years 
before the atomic bombs, namely, the interaction of widespread 
air masses with different characteristics of temperature and 
moisture content. These air masses, which cover hundreds of 
thousands of square miles and originate normally over the 
Arctic, the PacXc or the Gulf of Mexico, insofar as the United 
States is concerned, occur quite independently from atomic bomb 
explosions and are much too large to be affected by atomic 
bombs. 

Extensive studies of the occurrence of heavy rain, tornadoes, 
etc., in relation to the time of explosions of atomic bombs and 
the transport of the radioactive debris which is carried by the 
winds shows no relationship between the radioactive materials 

ed could result in storms, rain, tornadoes or drought. 

to serve as nuclei for the formation of rain. 
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Finance 
Since the financial section of the Thirteenth Semiannual Report 
devoted to a condensed financial report for the fiscal year 1952, tbi, 
report summarizes other significant finance developments durirlg t b ,  
entire fiscal year ended June 30, 1953. 

Appropriations 

1 Excludes transfer of $11.8 rnlllion from Federal Bureau of Investigation. 

Auditing 

One of the most significant finance developments during the past 
fiscal year was in the field of auditing. 

Beginning in October 1948, AEC audit policy emphasized the rc- 
view of the financial records and reports of AEC and its major coil- 

tractors by methods similar to those that public accounting firms use 
in making commercial financial examinations, and a t  the same time 
provided the standard Governmen t-type verification of funds ET- 
pended by AEC and its cost,-t,ype contractors. In December 195" 
,4EC revised its audit policy to m&e auditing ~t more effectke fd 
in administering its operations by applying generally reco,rrllized in- 
dustrial internal audit, concepts to the atomic energy entlerprise. 

This revised audit policy, in addition to providing for an exsmhla- 
tion of financial transactions, controls and reports, prorides for 8 

review of the manner in which operations having financial implicatio~d 
are carried out from the viewpoint of compliance with, and suitabdit?* 

I,,,&lCt Cbst A 
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f d l  .war and 

productlion prc 
relnt,ion to prc 
,nttlrza effici 

AEC and its 
tml, program 
s p  ecifically, t b 
s t l ~ h  compctiti 
indication of tl 
fncturing thc s: 
tion goals. 

The present 
on cost' as onc 
Commission hrt 
of companies 
feasibility of i 
power producti 

Financial Repo. 

During the la 
system to test 
any unncccssar 
t ional informa 
resulted in som 

The monthlj 
Semiannual Rc 
trends. This I 

analysis showii 
differ from buc 
highlights the 
Program and n 
Program is sclm 



55 JUNE 1953 

~ ~ , ~ b I ~ h e d  policy and practice. The policy calls for major con- 
to conduct internally a like audit of their own operations, 

is reriewed and utilized in the AEC audit. 
broadened scope of audit is in line with the recent publication 

bv tbe Comptroller General of the United Statzes to all Federal 
ie which stresses the need for a strong internal audit program 

of the internal controls essential to good management. 

juct C bst Accounting System P’ 
The product cost accounting sysbem has nom- been in operation for 

df,,ll )-ear and AEC is getting unit-cost information on each significant 
flduction process. Comparisons of the various cost elements in 

tion to production from month to month are most useful in 
Iflit 
ana. lrxing efficiency and measuring progress. 
a c  and its contractors require cost data principally for cost con- 

trol, program pla-, and determining future courses of action. 
;ppcificallp, the production cost system provides relative costs of 
5,,cll competitive products as enriched uranium and plutonium; an 
a,jication of the relative efficiencies of plants and contractors manu- 
i31biuring the same products; and information for establishing produc- 

The prcscnt intmcst in industrial uses of atomic energy is focusing 
,Incost as one of the most important factors to be considered. The 
cmmission has made some cost information available t o  the groups 

companies participating in studies to determine the economic 
jcsibility of various nuclcar reactor designs being considered for 
N r e r  production. 

;It111 goals. 

financial Reporting 

During the last 6 months AEC again reviewed the financid reporting 
,rstem tlo test the usefulness of the reports being issued, to eliminate 

unnecessary duplication of data, and to find out whether addi- 
tiond information TI-M needed for operating. This survey hrts 
multed in some changes in the financial reports. 

The monthly highlight financial report described in the Twelfth 
rtemiannual Report has been replaced by a report, on cost-budget 
.den&. This report, first published in March 1953, is a statistical 
d p i s  showing graphically how monthly costs for each program 
iiiffer from budget projections in the financial plans. The report 
;I@light,s the percentage of underrun or overrun for each budget 
grogram ~ t n d  major construc.tion proje.c.t. Each month a particular 
rpgram is se1cct.d for more detailed mal>-sis. 



The remarkable safety record of the atomic energy enterprise has 
lowered the cost of the premiums that, AEC cost-type contractom 
pay for workmen’s compensation and general liability insurance. 
AEC realizes this benefit from its safety measures by arranging for 
insurance plans on an actual-cost basis. That is, instead of p a y h  
predetermined premiums, AEC negotiates retrospective rating plans 
with the insurance companies wherever possible and practicable. 

The trend in AEC insurance costs is definitely downward. AEC 
continually analyzes its insurance costs and watches trends in such 
costs so as to have significant experience figures to use in negotiating 
insurance rates. The recent analyses indicate that the insurance 
costs on the contracts that are now active are r&g substantially 
below such costs for the contracts that have been closed. 

The following summarg of the costs of workmen’s compensation 
insurance directly reimbursed to contractors of the Manhattan En- 
gineer District and E C  from the beginning of contract operations t~ 
December 31, 1952, illustrates how low the rates are in relation to 
payroll: 
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As a part of the effort to tailor financial rep0rt.s more closelv to the 
needs of the operating people, the Controller IWK issues a seppretc 
cost-budget report to the director of each Prom dlvlsion, 
These reports summarize program costs by operations office and 
a detailed cost-budget comparison for the specific operations that thc 
particular division administers. These rerised reports and unit 
cost reports sho\f-ing production trends and analyses result from 
AEC’S continuing efforts t,o proride better financial informat,;,, for 
managing its operations. 

A E C  Controller’s Manual 

ar3. Publication of the AEC Controller’s Manual started in Janu 
with Part I, Accounting, and Part 111, Budgeting. During the 
folloPFing 6 months it was expanded to include Part 11, Audith 
and Part IV, Insurance. This manual incorporates the policies ani 
standards that AEC and its cost-type contractors follow in accounting 
auditing, budgeting, contract financing, financial reporting, insurance’ 
and other financial operations. 

I 
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~ Information on Atomic Energy ze - - 

621, 607, 800 
6, 500, 705 

Tbe expanded AEc program and greater private interest in nuclear 
a c h  and atomic power developments have led to a continuing 
we in demands for technical information services. The AEC ps 

hcr 
gDthued to meet these demands during the last 6 months by organ- 

closer cooperation among its contractors and other organiza- 
by improved operational procedures and by utilization of 

& 
&Gl 

i 

equipment and methods. 

$t?&OT Handbook 

One principal technical information project concluded during the 
Dst 6 months was a classified comprehensive handbook on reactor 
;eCbology. The handbook was written and edited by experienced 
mctor scientists in a number of AEC contractor organizations. 
hmisting of 4 volumes which total about 3,000 pages, T h e  Reactor 
gadbook is the most complete reference work existing in this field. 

The primary purpose of the reactor handbook is to provide atomic 
project scientists and engineers with a compilation of existing 

&a which they require in further developmental work. The hand- 
book is expected to help speed and improve future work by providing 
~ e i i l e  authoritative source of data, thus making it unnecessary 
for each individual researcher to sift the best data from the thousands 
af primary sources, such as reports, memoranda, conference notes, 
ad the &e. 
Although the handbook as a whole is classified secret and distrib- 

uted only to authorized recipients, i t  carries nonclassified data 
Fhich will be extracted and published for the benefit of research 
mkers outside Commission laboratories, serving as a basis for 
pmject scientists to prepare more literature for publication. This 
mmpilation also is expected to provide a better basis for the selection 
of data to be declassified than has heretofore existed. 

259630-53-5 
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T h e  Weapons Infornmtiun Program 

ACT1pl 

A significant development in technical information ser\ripes 85 

aPQ& been the worB done to improve the availability of atomic 1f-e 
data to the laboratories and agencies requiring; such infcwmntiQa 
Until recent years, so f m -  sites \$-ere in-F.olT-ed in weapons \iTork th * 

r e v  little external distribution of information ' F ~ S  required. r:' 
ewansion of the atomic wenpons program, the organization of task 
forces for weapon tests, and the inclusion of military and civil effects 
studies in such programs have brought more individual technical 
workers into one phase or another of the ~ e a p o n s  program. ~t 
quantity and significance of date, derived from these programs hare 
increased appreciably, SO that to be useful, such information must 
be organized, catalogued, and distributed, all under rigid control 
to ensure that no informntion bearing on atomic meapons reacl,c, 
any office unless the office has need for i t  and is properly cleared to 
receive it. 

The relationship between the AEC and the Department of Defeme 
is very close in the weapons information program, since the organiZa, 
tion of weapons information must suit the purposes of both agencies 
Accordingly, many information programs pertaining to \l7eapon data 
have been conducted on a cooperative basis. A noteworthy result 
of this cooperation has been the preparation of the reports of the 
various atomic weapons test operations conducted at the Pacific and 
the Nevada Proving Grounds in the form of a standardized report 
series. This has produced improved reports, as well as permitti% 
prompt and eff cctive cataloging, precise distribution control, and 
better reference service. 

i P  

P 

Inf ormtion to Industry 

Ways to expedite the flow of unclassified technological information 
from the atomic energy program to American industry are resulting 
from continuing efforts to establish special information-for-industq 
serrices in AEC facilities throughout the country. Guidance in the 
development of this information program is coming from the Ad- 
visory Committee on Industrial Information (see Appendix 2) com- 
prised of 16 representatives of technical societies and the industrial 
press, and internally from the Industrial Information Committee (see 
Appendix 2) representing the Commission and its major contmcton. 

The Advisory Committee has made several visits to AEC instfih- 
tions for the purpose of surveying nnd evaluating specific fields of 
AEC-developed 'technology from the viewpoint of industry. Full 
committee visits have been made to the Argonne and Brookbeen 
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tsries, and individual members have visited Idaho, 
rd, Berkeley and Oak Ridge facilities. Reports recommending 
classification of specific subject matter have been submitted 

d these are now being reviewed for possible declzssi- 
hile, the report recommendations are serving to 

cialists and technical personnel a t  these sites 
d publication of unclassified engineering articles 
describing work that is of potentid interest to  

t, the same time, special tours of unclassified areas are being 
anged by various AEC installations to introduce more editors of 

&a1 and trade magazines to the unclassified industrial-type 
Bations in these facilities and to bring them in contact with technical 

qfiomel as potential sources of publishable material. A symposium ' ,3conium metallurgy held a t  Los Angeles under the sponsorship 
e American Society for Metals is nn example of AEC cooperation 

eties in presenting a substantial quantity of 
gical field to which the atomic energy program 

Recently, the Commission called on the Advisory Committee on 
Industrial Information for assistance in arranging for the unclassified 
6tribution of the reports of the four industrial teams which studied 
@Fer reactor feasibility (see p. 23). Two members of the Advisory 
i B ~ t t e e  selected material likely to  be most helpful to American 
Jutry and prepared condensed drafts of classified versions, from 
&h the Commission chose the declassifiable material which was 

try outside the atomic energy program. 

The Thirteenth Semiannual Report of the Commission described the 
doption of the program in which AECreports are reproduced in micro- 
mpyform on 3- x 5-inch cards. I n  the first year of the program, com- 
pleted Bpril 30, 1953, multiple copies of 10,200 reports were repro- 
Onced on a total of 425,000 cards. The cost of producing a microcard 
mpy is substantially less than that of other available copy methods. 
$% hare ranged from 5 cents to $7.87 per report copy. 
Jficrocards are sent only to the installations that request them. At 

nt  38 installations afHiated with the AEC and other agencies, 
md 41 AEC depository libraries regularly receive and use the micro- 

UP to 35 pages of classified material or up to 47 pages of non- 
hified material can be printed photographically on the face of one 
gX5-inch card. The net saving in storage space is about 90 percent. 
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Technical Publications 

In the Xational Kuclear EnergF Series program one ro lme  R ~ ,  
published and several more n-ere processed toward publication 
past 6 months. The published Tolume was parts 3 and 4 of Di~+i& 
T?, Tfolume 1, “The Pharmacology and Toicolog>- of Uranium c om- 
pounds.” This publication is act uallj- a continuation of the Toluruo 
from parts 1 and 2, published in 1949. The earlier Publication pr6 
sented the results of the short term studies carried out at the Tj-niveeitr 
of Rochester. The later parts present the results of the long ten;, 
studies on the subject. The entire volume is edited by Drs. Cad 
Voegtlin and Harold C, Hodge. This and all other volumes in the 
National Nuclear Energy Series are published by the McGraw-~iU 
Book Co., New York. 

Among other volumes to be published in the XNES the fo~Owe 
are nearing completion: Division I\‘, Volume 14A, “The 
uranium Elements Survey” edited by Seaborg and Katz; Division 
IV, Volume 22B, “Biological Effects of External X and Gam, 
Radiation” edited by ZirHe; Division IV, Volume 8, “Optical Imtru- 
mentation” edited by Monk and XicCorkle, and Division VI, volume 
2, ‘(Biological Effects of External Radiation” edited by Charles. 

in I€& 

PUBLIC INFORMATION 

One of the test detonations at the Nevada Proving GroundKas 
witnessed from a distance of 7 miles on March 17 by a group of approg- 
mntely 450 civil defense observers and 300 newsmen. This obsema 
exercise, similar to but somewhat larger than that of April 22, 1952, 
was primarily for the benefit of the Federal Civil Defense A d m ~  
tration, at whose request the AEC made the unclassified vie- 
possible. Although the detonation mas primarily for the purpose of 
testing an atomic device under precisely controlled conditions in the 
Commission’s outdoor laboratory in Nevada, it was utilized also to 
illustrate the effects of a relatively small atomic bomb (energy r e l w  
equal to that of approximately 15,000 tons of TNT) upon two residea- 
tial-type structures, upon vehicles and a variety of types of bomb 
shelters. In spite of the comparatively small size of the detonation, it 
made possible a demonstration on which was based dissemination 
to the public of information regarded by the FDCA as useful civil 
defense. 
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EDGCATIOXAL SERVICES 

t r a d h g  exhibit on atomic energj- sponsored joint1-y by the 
1 University Extension ,4ssocia tion and the American Museum 

mmic Energy at Oak Ridge has completed its second p a r  of 
tion. It has been viewed by oyer 600,000 persons, in 56 separate 
e in 20 States. Following are the States where it mas shown 
the 1952- 53 season, together with the sponsoring institutions: 

Georgia Institute of Technology; Illinois, Sou them Illinois 
ty ; Louisiana, University of Louisiana; Maine, University of 
Nebraska, University of Nebraska; Xew Httmpshire, Ij’niver- 

pshire; New York, Syracuse Unkersity and Buffalo 
*versity; Texas, University of Texas and Rice Institute. 
Besent requests assure scheduling through at least another year 

probably longer. 

Sa 

baioisotope Laboratory Manual 

Following an in-service training course on the use of radioisotopes in 
be high school science classroom, offered by the New York City 
wd of Education in cooperation with the Atomic Energy Com- 
d o n ,  a group of New York City teachers who took the course 
@pared a manual covering 20 laboratory experiments using radio- 
Atopes. This manual, based on actual experiments performed 

a laboratory workshop, is presently being readied for publica- 
+nand sale by the Government Printing Office. 

Declassification of Information 
ha continuation of the policy of cooperation with respect to release of 
:&nical information shared by the United Kingdom, Canada, and 
AeUnited States as a result of their combined wartime efforts, the 

International DeclassZcation Conference was held on April 8 
w10, 1953, at Chalk River, Canada. This conference recommended 
&ages in certain topics of the “Declassification Guide’’ in the light 
4 developments since the previous conference in September 1951. 
h proposed revisions would permit the release of additional informa- 
tion concerning pomer reactors and associated technology. Agree- 
ant among the three nations on the categories of technical informa- 
5x1 to be released or declasssed has resulted in uniform standards of 

1 wecy for the fund of knowledge developed by the three nations in 
&ir atomic energy projects. 



In keeping with its policy of declassifjting 8s much informatior, ~ 

can safely be released without ad~ersely affectkg the common d 
and security, the Commission autborized the declassification 

Testing Reactor (see p. 20). 

efensc 
certain data concerning the design and operation of the T\leteisls of 

Organization and Personnel 
The total number of workers in the atomic energ3. Program wae about 146,300 on December 31, 1952, and remained at about that 
level on May 31, 1953. The following -gpph reflects total mc and 
contractor (by operations and construction) employment fr orri JzmuaqT 1947 to May 31, 1953, with forecasts of manpower req&& 
ments from June 1953 through 1955.4 

THOUSANDS O F  E M P L O Y E E S  

QUARTERLY 
1947 1946 1949 1950 1951 1952 1953 1954 1935 

'INCLUDES ARCHITECT-ENGINEERING. 'INCLUDES PRODUCTION. RESEARCH *NO DEVELOPMENT, AND SERVICES 

4 The graph does not include personnel employed by com!m-ns which will support the BtOmiC e- 
Program, e. E., the private utility firms which will supply electric power for the AEC plank in pOrtm& 
Ohio, and Paduah, Ky. 
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Js currently forecast, operations contractor employment is expected 
,oDtinue to increase from 67,000 in December 1952, to 74,000 b_v 

[i, Lv The permanent 
I:I@ 
;p@b (z of ne\\- facilities at Savannah River, Portsmouth,, Lockland, 

d eqmnded activities at Oak Ridge, Hanford, Berkele-j-, Dayton, 
@d Sandia account for most of the increase. Construction employ- 

including architect-engineer contractor employees, totaled @ 
gent? 
,0600 in December 1952. Although it is expected to decline to 

u t  65,700 in June 1953, construction employment will increase to 
r&nately 74,100 toward the end of 1953. Construction forces at B@ 

PPP ,Tmah River will decline slowly until the end of 1953 and sharply 
ierafter, while a sharp increase will occur at Portsmouth until peak 
eaployment is reached in December 1954. Peak construction em- 
lojment at Hanford, Paducah, and Oak Ridge is expected in late 1953 

Current AEC Federal employment remains at about P 
or 

1 9 3 ,  with a leveling off at 89,000 in June 1955. 

t * ,  

early 1954. 
&Too* 

~~~~~ of Extended Workweeks 

The 54-hour workweek for construction at the Savannah River ' mject, authorized by the Commission in March 1952, mas reduced in P 
February 1953, to alternttte workweeks of 45 and 54 hours. The 
jg-hoU extended workweek for construction at the Paducah, Ey., 
mject, authorized by the Commission in March 1952, w.~rf~s reduced to P 

45 hours in March 1953. ID both cases the reduction was made 
possible by the ability of the construction contractors to obtain 
s&cient qualified craftsmen to handle tbe construction materials and 
equipment delivered to the sites, 

LABOR MANAGEMENT RELATIONS 

The record for continuity of work at the AEC's operating installa- 
tions continued to be outstanding. During the first 4 months of this 
y, 99.93 percent of scheduled time actually was worked. On 
construction projects, 98.30 percent of scheduled time actually was 
Forked. Notably, in this connection a great improvement has been 
shown in the record of continuity of construction work a t  the Paducah, 
Hy., project. No major work stoppage occurred a t  Paducah during 

The total construc- 0 the period September 1952 through May 1953. 



tion time lost through work stoppages a t  the project for the 
period represents less than one-half of 1 percent of scheduled t h e .  
There m-as a brief stoppage at Paducah in June, which was Settled 
by the international unions involved. 

The dispute a t  the Dunkirk, K. Y., plant of the h e r i c a n   LO^^^^- 
tive Co., an important supplier to  the AEC program, was settled bv 
agreement between the parties, shortly before the 80-da~- injunct;& 
imposed under the Labor hlanagement Relations Act, 1947, would 
have expired. This dispute had resulted in a work stoppage at the 
Dunkirk plant lasting from August 29 until December 12, 1952. The 
shut-don seriously affected supply of material and equipment for 
various AEC installations, particda.rly process gas pipe for Paducah, 

Labor Relations Panel 

On March 6, 1953, the President accepted the resignations of the 
Chairman and members of the Atomic Energy Labor Relations panel 
appointed by President Truman in 1949. Prior to that time, the 
panel issued written recommendations in a dispute between the 
International Association of Machinists (AFL) and the Ben& 
Aviation Corp., an AEC contractor in Eansas city, Mo. The panel's 
recommendations formed the basis for agreement between the parties, 
The President, on March 24, 1953, announced his intention to estab- 
lish a new Atomic Energy Labor-Management Relations Panel within 
the Federal Mediation and Conciliation Service. 

The President announced that the new panel will exercise substan- 
tially the same jurisdiction as was exercised by the previous panel. 

Earnings of Atomic Energy Workers 

The table and graph on page 66 compare gross average:hourly earn- 
ings of production workers of major contractors in the atomic enew 
program with those of employees in the two industries whose manu- 
facturing operations are most nearly comparable-inorganic chemicals 
and petroleum and coal products. Gross average hourly earnings of 
atomic energy workers during March (the last month reported) were 
5.3 percent above industrial inorganic chemicals and 4.4 percent helm 
petroleum and coal products. 
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ing the 15 months reported, earnings of atomic energy workers 
ssed 7.7 percent, while earnings of workers in the inorganic 

p>c& and petroleum and coal-products industries increased 5.9 

e average number of hours worked per 
ees was 41.8; for petroleum and coal 
inorganic chemicals, 41.1. Weekly 

rs, which averaged 41.6 during the first 
an average of 42.1 from October 1952 
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GROSS AYERAGE HOURLY EARNIKGS O F  PRODGCTIOX ~0~~~~~~~~ 
OF AEC OPER.4TIOKS COSTRACTORS COJIPXRED WITH TlltjsI: 
O F  EMPLOTEES O F  SELECTED IKDUSTRIES 

I 
ID52 AEC operations 

con tractors 

1. 93 
1. 93 
1. 9.1 
1. 95 
1. 96 
1. 98 
1. 99 
1. 99 
2. 01 
2. 03 
2. 03 
2. 00 

Products of 
petroleum and 

coal 

2. 01 
2. 01 
2. 01 
2. 03 
2. 02 
2. 08 
2. 13 
2. 14 
2. 16 
2. 15 
2. 15 
2. 17 

2. 17 
2. 17 
2. 17 

GROSS AVERAGE HOURLY E A R N l N G S  - 
DOLLARS 
2.20 

2.1 0 

2.0 0 

I . 90  

1.80 

I .70 
J F M A M J J A S O N D J F M  
\ 1952 -1953-' 

I As d&ied by the Hure:iu of Lubor St;ttiscic$, "production workers" include working fqmmen and 
nonsupercisory workers eng:rprd in f:ihricirt.ing, processmg, assembling, inspecting, receiving, stonn& 
handling, packing, warehousirtp. shipping. maintenance, repair, jmi;ori:d, wat.ehman serViC@, Product 
development, awi l iury  production for plmt's own usc (e. g., power plant). record-keeplng. and other 
services closely ~~ssoci;itrtf with the above production operations. Personoel of AEC COLStructlon con- 
tractors are not included in this tabulation. 
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inistratixe Issuance Review 

67 

comprehensive stxdy of the administrative issuance system now 
Results of the study so far 

$dicate that the present system does not satisfact'orilp meet the 
ands imposed by the increased size and complexity of Commission den An analysis was made of administratiye issuance systems 

A plan for a new system, 
bining the best features of each, is being considered for possible 
tation to AEC needs. Under such a system, all policies, stand- edaP 
and prescribed procedures having mandatory application in the id JBC would be collected in a single, easily revisable manual. Per- 

&;aent administrative information material also would be incorporated 
;Dto the same manual in order to provide one complete, well-integrated 
Bnd easily used reference source. 

d throughout the AEC is under way. 

,;f;ties. 
by 15 other Government agencies. 

Junior Management Development Program 

AS an important means of recruiting and develop@ promising 
roung persons for eventual placement in positions of responsibility, 
;be AEC established a Junior Management Development Program, 
~ c b  began in June with 10 participants. The program involves 
Weful selection of candidates, broad orientation to the major missions 
a d  programs of the AEC, rotational work assignments among the 

and staff divisions, and placement in certain of the program 
&cisions upon completion of the training assi,anments. 

SAFETY AND FIRE PROTECTION 

The favorable downward trend in the frequency of accidents in 
stomic energy operations continued during the first quarter of 1953, 
Kith principal reduction in construction and motor vehicle accidents. 
The injury frequency rate in construction activities for the first 
quarter of 1953 was 1.96 injuries per million man-hours, 28 percent 
l o w  than the rate of 2.71 for the year 1952. Motor vehicle accidents 
;?lroIving Government-owned vehicles, which rose to a peak of 2.2 
per 100,000 miles of operation at  one point in 1952, were reduced to 
131 during the first quarter of 1953, a reduction of 51 percent. 

For the first 3 months of 1953, injury frequency rates per million 
m-hours for operating contractors and AEC Government offices 
wre 2.20 and 1.15, respectivelp, which compares favorably with 2.29 
and 1.96 for the year 1952. The injury frequency rate for all AEC 
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actinties declined from 2.51 for the p a r  1952 to 2.03 for the first 
quarter of 1953, a reduction of 19 percent. Four fatal accident\ 
occurred in ,4EC activities during the first quartser of 1953, of them 
on construction jobs. This represents a rate of 2.8 fatal ac,cidents Per 
100,000 employees, as compared with 27 per 100,000 emplovees for 
all industries reported by the n’ational safety council for l(351, the  
latest figures arailable. 

Two of the persons mho lost their lives in 1953 died in one fire in 
the first quarter of the year. 
projected fire loss of $0.0008 per $100 of propert>- evaluation. This 
is below the national average, which in well-protected industriaI 
properties is about $0.04 per $100. 

The 1933 fire experience represents 

Personnel Security Clearance Procedures 
The Atomic Energy Act contemplates security clearance of all em- 
ployees of the Commission and of all persons d m  will be permitted 
by AEC contractors or licensees to have access to restricted data,& 

Security clearance is granted to an individual by the AEC after 
review of reports of investigations by the FBI or the Civil Service 
Commission and upon the determinat,ion that the common defense 
and security d l  not be endangered by allowing the individual to have 
access to restricted data. The Act requires that the investigation 
cover the character, associations and loFalty of the individual. 

The Commission has recognized that the handling of clearance 
cases is one of the most important and difficult of its responsibilities, 
and that it is essential that clearance procedures and practices be 
effective in safeguarding the security of the program and at the same 
time be fair and just to the individuals concerned. 

Since April 1948, incumbents in the atomic energy program hare 
had the privilege of formal hearing and appeal if their continued 
eligibility for security clearance is questioned. In 1950, this privilege 
was extended to all applicants for AEC security clearance. Under the 
procedures, an indiT-idual whose eligibility for clearance has been 
questioned is entitled to a full hearing before a local personnel security 
board.6 This board considers the entire record and makes findings 
with respect to the allegations and a recommendation to the local 
Manager of Operations as  to whether clearance should be granted to 8 

new applicant or continued for an incumbent. The manager of 

5 “Restricted Data” as d e k e d  in the ,4tomic Energy -4ct meam “all data concerning the manufacture Or 
utilization of atomic weapons, the production of fissionable material, or the use of flssionable materid in 
the production of power, but shall not include any data which the Commission from time t o  time deter. 
mines may be published without adrersely affecting the common defense and security.” 

8 The procedures hare been published in full in the Federal Register of Eeptember 12,1950, psge 6241- 
t 1  
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eratiODs in turn makes a recommendation to the AEC General 
OP \fa@, per, whose decision is final. 
' If an adverse recommendation is made by the manager of opera- 

the individual has the right to h w e  his case considered on the 
of the entire record by the AEC Personnel Security Reriew 

d (see Appendix 2). The Review Board submits its recommen- 
as to the General hlannger of the AEC for his final decision. 
a matter of employment policy, the AEC emphasizes the im- 
nce of thorough screening of applicants before requesting secu- 
vestigations. Personnel officers of the BEC and its contractors 

encouraged to make the fullest possible use of the normal pre- 
l open t  practices generally followed in recruitment of persons 
similar positions and responsibilities. Checks are made with 

Rj,ferences and previous employers to ascertain the applicant's general 
~tability for employment, including such factors as reliability, 
,tegrity, personal habits, professional qualifications and ability. 

making these checks, matters concerning loyalty or associations 
ofe; subversive nature are not pursued, Investigation of such matters 
&the re9ponsibility of the FBI under provisions of the Atomic Energy 
jct 8s amended. However, if information reflecting on an applicant's 

or associations is received in the normal course of a preemploy- 
ment check and if the employer subsequently requests security clear- 
ance for the individual, he is encouraged to transmit such information 

the AEC with the applicant's personnel security questionnaire for 
&e use of the agency making the security investigation. 

As a result of the preemployment check program, applicants who 
a reported to be unreliable and to have character defects which 
@ht later affect their eligibility for security clearance are rejected 

prospective employers on grounds of unsuitability, so that the 
&stion of eligibility for security clearance does not arise. 
Every applicant for security clearance fills out a personnel security 

questionnaire. He must certify that the information which he has 
bted on this questionnaire is correct and complete to the best of his 
howledge and belief. He also must certify that he makes the state- 
ment with the understanding that it will be used by the Commission 
!n carrying out its duty to  protect the security of the Atomic Energy 
;fmject, and with knowledge that any false statement or omission of 
merial fact may be sufEcient cause for rejection of his application or 
kmissrtl after employment, and, further, that any false statement 
3~ be punished as a felony. 

2 upon discovery that an applicant has made false statements in or 
omitted material facts from his questionnaire, he is notified in 

~ t b g  by the manager of operations of the material facts which 

ti@ 
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were omitted or falsified. 
acc,eptable explanation of the falsfications or omissions is made 
15 days, his case will not be processed further and his employe, ti-itf tt 
notified that the request for securitrr clearance is canceled, 

If the applicant provides an acceptable explanation, the cse , 

processed in accordance with noma1 security clearance procedure 
A request for clearance is canceled under this procedure on11 
is fair to assume that the falsifications or omissions are intent’ 
and when the information developed by the investi, Qtion refbe& 
unfavorably on the applicant’s character. These cases geneMp 

termination of previous employment. This procedure has rduc4 
the number of cases in which determinations of eligibility for s e c ~ t T  
clearance must be made. 

After the results of the security investigations have been analvzed 
and summary statements have been written, it has been found a&++ 
able in the majority of instances in which information with subsb 
tially derogatory implications has been reported to interview 
applicants for clearance informally prior to or instead of resorth tcl 

the formal hearing procedure. The informal interview is used in nu 
cases when there is reason to  believe that tbe derogatory implications 
of reported information may be offset by verifiable extenuating infor- 
mation which may eliminate doubt. The informal interview a h  is 
used when it is believed that information may be elicited which would 
warrant or permit further investigation by the FBI or the Civil Sefice 
Commission. It is not used in cases where the derogatory implica- 
tions of the reported information are so serious that regardless of the 
results of the informal interview, the need for a formal hearing trodd 
still be indicated; nor is clearance ever denied on the basis of an infor- 
mal interview. Thus, the time-consuming and expensive f o d  
hearing and appeal procedures are applied only to  those cases in which 
there is good reason to believe that the derogatory implications of the 
reported information cannot be resolved by means of the infomid 
procedures. 

During the period from January 1, 1947, through December 31, 
1952, the AEC requested background investigations for appro,dmnt& 
397,000 individuals as a basis for determining eligibility for securitp 
clearance. Approximately 4,000 of the cases, the bulk of whom WP 

applicants, involved information with derogatory implimtions sufii- 
cient to cause the individual’s eligibility for clearance to be questioned. 
Slightly more than one-half of these cases were not processed to COD- 

clusion for o m  reason or mother, such as a decision by the emPlo-m 
not to use the serdces of the individual concerned in a place kwdUiq 
access to restricted data, as had been origindy contemplated, or *’ 

The applicant is adrised that was 

r- 

1s 

l o w ,  

involve omission of arrest records or falsification of the reas on for 



71 

or dismissal of the individual before a clcarance det,ermina- 
In somewhat more than 25 percent of the 4,000 
ce was granted following informal intert5en.s 

Security clearance had been denied or revoked 
450 cases, as of December 31, 1952. Some of t'hese denials 
before the AEC adopted the formal hearing and appeal 

hearings had been held in 287 cases as of December 31, 1952. 
f these, the request for clearance wfts withdrawn after t,he 
was held but before the clearance determination was made. 
e mas granted or reaffirmed in 104 cases after hearing and 
d or revoked in 70. As of December 31, 1952, 80 cases were 

~1 various stages of the hearing and review process. 
ion's conclusion that the hearing and appeal 

lpful in ft number of ways. 'S7Thile the hearings 
ime-consuming, they permit in most instances 

$ting and analysis of the reported information and the testimony of 
tnesses which would not be otherwise possible. 
helpful in determining the degree of security 

if any, which would be involved in permitting the individuals 
,,csned to have access to  restricted data. At the same time, 
;,7\rledge on the part of applicants and employees that these proce- 

&re available to them has built confidence in the administration 
the program, helped employee morale and aided personnel recruit- 
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AEC USE OF THE LIE DETECTOR 

f)uring 1945 the Manhattan Engineer District, which was then 
dministering the atomic e n e r a  program, became greatly concerned 
~ e r  the possible diversion of final product a t  one of the production 
*hts at  Oak Ridge. Various physical security measures to prevent 
ad detect diversion of material had been considered, including the 
B of Beta meters, fluoroscopes and physical examinations of em- 
$oyees. All these measures were ruled out as being unsatisfactory 
!or the desired purpose because of inherent weaknesses or because 
icy mere objectionable from the riewpoint of employee morale. 
Adecision was finally made to introduce the lie detector for examha- 

nof  all employees in one of the plant areas, since it was felt that 
e use of the lie detector, plus the security clearance of all employees 

d upon an investigation, would provide a satisfactory guarantee 

were 

con- 

$the security of the final product. 
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~ ~ ~ = y  in 1946, the Manhattan Engineer District negotiated 
contract tcith a lie detector operator for the examination of certaih 
employees at Oak Ridge. This contract was assumed by th 
when it took oTer the administration of the atomic energy pro' I ect ir, 
January 1947. 
AS a result of a recent study of all available Lnformation bcludillg 

data on lie detector use at Oak Ridge and its use in other activities 
the Commission concluded that there was considerable doubt d 
the utility of lie detector techniques in the AEc security program. 
In weighing the advantages which might be expected to accrue to 
the AEC security program by the use of lie detector techniques on 

gram Commission-wide basis, it was found that a lie detector pro 
could be expected t o  result in only an indeterminate marginal increose 
in security beyond that which is currently afforded by esta&bcd 
U C  security procedures. Against such increase in security, con- 
sideration was given not only to the very substantial dollar costs of 
a lie detector program but also the intangible costs which its use might 
create in terms of employee morale and personnel recruitment. ub, 
weighing all of these factors the conclusion was reached that tb 
unfavorable factors involved in a lie detector program Outweighed 
whatever increase in AEC security might be achieved by its use, 

Accordingly, on March 18, 1953, the AEC directed the discontinu, 
ance of the lie detector program at Oak Ridge and limited its futur, 
use on a voluntary basis to specific cases of security interest v & , ~  
authorized by the general manager. The Commission also directed 
that the study of lie detector usage be continued for possible future 
consideration of its applicability to the AEC security program. 
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C k ~ l Z A T I O K  AND PRINCIPAL STAFF OF c. s. ATOXIC ENERGY 
COMMISSION 08 I- 

~ 
~ 

d c  Energy Commission, .. - _ - - - _ _ - _ - L E w I s L. 
$0 Chairman. 

THOMAS E. A~URRAP.  
H. D. SRIYTH. 

(Vacancy). 

S T R A US S, 

~ ~ EUGENE ha. ZUCKERT. 

GfleralMmager _ _ _ _ _ _ _ c _ _ _ _ _ _ _ _ _ _ _ _ _ _  31. W. BOYER. 
Special Assistmt to General Manager-- EDWARD R. TRAPNELL. 
uty General Manager- - - _ - _ - - - _ - - - - WALTER J. WILLIAMS. QeP 

@tant General Manager for Admin- 
istration ____-  - - - - - _ _ _  - _ - _ _  _ _ _ _ _ _  - _ - _ JAMES L. KELEHAN. 

controller _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  DON S. BURROWS. 
General Counsel- _ - - - _ - - - - - - _ - - - _ - - _ _ - - WILLUM MITCHELL. 
GcretaV to Commission - _ _ _ _ _ - _ _ _ _ _ _ _ _  ROY B. SNAPP. 
Director, Office of Classification- _ _ - - _ - - _ JAMES G. BECKERLEY. 
Difector, Office of Industrial Development- WILLIAM L. DAVIDSON. 
Director, Office of Intelligence _ _ _ _ _ _ _ _ _ _  WALTER F. COLBP. 
CGef, Office of Operations Analysis---, _ _ DAVID P. HERRON. 
Chief, Office of Special Projects- _ _ _ _ _ _ _ _  JOHN A. HALL. 
Director, Division of Biology and Medi- 

Director, Division of Engineering _ _ _ _ _ _ _ _  LAWRENCE R. HAFSTAD, 

Director, Division of Military Application, Brig. Gen. EL. E. FIELDS. 

N. Mex.) Operations Office _ _ _ _ _ _ _ _  CARROLL L. TYLER. 

Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  E. W. GILES. 

querque, N. Mex) _ _ _ _ _ _ _ _ - _ _ _ _ _ _  PAUL W. SPAIN. 

Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  JAMES C .  STOWERS. 

Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  SETH R. WOODRUFF, Jr. 

cine _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _  Dr. JOHN c. BUGHER. 

Acting. 

Sanager, Santa, Fe (Albuquerque, 

Manager, Burlington (Iowa) Field 

Manager, Eniwetok Field Office (Albu- 

Manager, Kansas City (hlo.) Field 

Manager, Las Vegas (Nev.) Field 

‘Gordon Dean was AEC Chairman during the period covered by this report. His term expired on June 
18%. successor 8s 8 Commission member and as Chairman is Mr. Spam,  who to& office on July 2, 

m. hfr. Straw’ term will run to June30,1958. 
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Director, Division of Military Appbca- 
tion-Con tinued 

hlanager, Los Alamos (X. Mex.) 

Manager, Pantex (Amarillo, Tex.) 

hhnsger, Rocky Flats (Colo.) Field 

Manager, Sandia (N. Mex.) Field 

Manager, Santa Fe-Continued 

Field Office _ _ _ _ _ _  - - _ - _ _ - -  - - - - -  - -  FRANK C. D I L ~ ~ ~ ~ .  

Field Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  WALTER W. STAGG. 

Office-_- _ _  _ _  _ _  _ _ _  - - - - - - - - -  - - - - -  GILBERT C. HoovcR, 

Office-_ _ _ _  _ _  _ _ _ _  _ - _ _ _ -  --  - -  _ -  - - -  DANIEL F. WoRTg, jr 
Director, Division of Production _ - _ - - - -  - R. W. COOK. 

Manager, Hanford (Wash.) Operations 

Manager, New Tork (N. Y.) Operations 

hlanager, Brookhaven (Long Island, 

Manager, Cleveland (Ohio) Area- - - - BUFORD SPARKS, 
Manager, Fernald (Cincinnati, Ohio) 

Manager, St. Louis (Mo.) Area _ - - - -  J. PERRY MORGAN. 

Office__- _ _ _ _ _ _ _ _ _ _  ___ - - - - -  - - - - - - -  DAVID F. SHAW. 

Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - -  HENRY B. FRY, 

N.  Y.) Area . . . . . . . . . . . . . . . . . . . .  E. L. VAN HORN. 

Area _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  C. L. EARL. 

Manager, Oak Ridge (Term.) Opera- 
tions Office _ _ - _ _ _ _ _ _ _ _ _ _ _ - - - - - _ _  s. R. SAPIRIE. 

hfansger, Dayton (Miamisburg, 
Ohio) Area _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -  JOHN H. ROBERSON. 

Manager, Paducah (Ky.) Area - - - - - -  ERNEST A. WENDE. 
Manager, Portsmouth (Ohio) Area _ _ KENXETH A. DUNBAR. 

Ga.) Operations Office-- _ - _ _ _ _ _ _ _  CURTIS A. NELSON. 

Area _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  CHARLES W. REILLF. 

Manager, Savannah River (Augusta, 

Manager, Dana (Terre Haute, Ind.) 

Manager, Wilmington (Del.) Area_-, D. EWING IRONS. 
Director, Division of Raw Materials- - - _ _ JESSE C. JOHNSON. 
. Manager, Grand Junction (Colo.) Oper- 

Director, Division of Reactor Develop- 

hhnager, Chicago (Ill.) Operations 

ations Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  SHELDON P. WIMPFES. 

ment- _ - _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _  _ _ _ _ _  _ _ _ _  LAWRENCE R. HAFST.~D. 

Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  A. TAMMARO. 
Manager, A m e s  (Iowa) Area _ _ _ _ _ _ _ _  W. W. LORD. 
khmger,  Lockland (Ohio) Area-__ - - E. M. \'ELTEN. 

3Ianager, Pittsburgh (Pa.) Area_--- - LAWTON D. GEIGER. 

a 
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tor, Division of Reactor Develop- 
Dent-Continued 

- gesalY per, Idaho (Idaho Falls) Opera- 
' $ions Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  L. E. JOHNSTOX. 
p a g e r ,  San Francisco (Calif .) Opera- 

tions Office _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  JOHN FLAHERTI'. 
)lanab Oer, Schenectady (N. Y.) Opera- 

tiom---- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _  JON D. ANDERSOX. 
$ect,or, Division of Research _ _ _ _ _ _ _ _ _ _  THOMAS H. JOHSSON. 

Division of Construction and 
supply _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ -  E. J. BLOCH. 

personnel _ _ _ - - _ - _ _ - - _ _ _ _ - _ _ _ _ - _ - - - - OSCAR S. SMITH. 

pi@ 

Division of Information Services, MORSE SALISBURY. 
B$ector, Division of Organization and 

pirector, Division of Security _ _ _ _ _ _ _ _ _ _ _  JOHN A. WATERS. Jr. 
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APPENDIX 2 

MEMBERSHIP OF COMMITTEES 

STATUTORY COMMITTEES 

Joint Committee on Atomic Energy-Eighty-third Cowress 

This committee was established by the Atomic Energy Act of 1946 (set. 
~ make “continuing studies of the activities of the Atomic Energy c 

and of problems relating to the development, me, and control of atomic e,.,eroT 
The committee is kept fully and currently informed with respect to the cow 
sion’s activities. 
energy matters is referred to the committee. The committee’s 
is composed of nine members of the Senate and nine members of the H~~ 
of Representatives. 

Representative W. STERLING COLE (New York), chairman. 
Senator BOURKE B. HICKENLOOPER (Iowa). 
Senator EUGENE D. MILLIICIN (Colorado). 
Senator WILLIAM F. KNOWLAND (California). 
Senator JOHN W. BRICKER (Ohio). 
Senator GUY R. CORDON (Oregon). 
Senator RICHARD B. RUSSELL (Georgia). 
Senator EDWIN C. JOHNSON (Colorado). 
Senator CLINTON P. ANDEBSON (New Mexico). 
Senator JOHN 0. PASTORE (Rhode Island). 
Representative CARL HINSHAW (California). 
Representative JAMES E. V a  ZANDT (Pennsylvania). 
Representative JAMES T. PATTERSON (Connecticut). 
Representative THOMAS A. JENKINS (Ohio). 
Representative CARL T. DUBHAM (North Carolina). 
Representative CHET HOLIFIELD (California). 
Representative MELVIN PRICE (Illinois). 
Representative PAUL J. KILDAY (Texa). 

Legislation relating primarily to the Commission or to 
membern$&. 

CORBIN ALLARDICE, executive diredor. 

Military Liaison Committee 

Under sec. 2 (c) of the Atomic Energy Act of 1946, as amended, “there shdl h 
a Military Liaison Committee consisting of a chairman, who shall be the head 
thereof, and of a representative or representatives of the Departments of &e 
Army, Navy, and Air Force, detailed or assigned thereto, without additiod 
compensation, in such number as the Secretary of Defense may de*. 
Representatives from each of the three Departments shall be designated by &e 
respective Secretaries of the Army, Navy, and Air Force. The comlnit* 
chairman shall be appointed by the President, by and with the advice and Conmi 
of the Senate, and shall receive compensation at a rate prescribed by law for the 
Chairman of the Munitions Board. The Commission shall advise and C O G d t  

with the committee on all atomic energy matters which the committee deems lo 
76 
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The d n e  civilian E 
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m r c h  and develo 
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Dr. I. I. RABI, c h i  

h. OLIVER E. BUI 
kbrk, N. Y. 
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Dr. W. F. LIBBY, pi 
E ~ E E  V. MUIZPHREE 
Ik. JOEXN VON N E U ~  

8tudies, Princetor 
Dr. J. C. WARNER, 
RALTER G. WEITM 

ment of Defense, 
I)r. EUGENE P. wit 
N. J. 
h. RICHARD w. DC 

haven National L 

N. Y. 

N. Y. 



ERSHIP OF COMMITTEES 77 

military applications, including the development, manufacture, use and 
f bombs, the allocation of fissionable material for military research, 
ntrol of information r e l a h g  to the manufacture or utilization of atomic 
The Commission shall keep the committee fully informed of all such 

it and the committee shall keep the Commission fully informed 
ic energy activities of the Department of Defense. The committee 
authority to make written recommendations to the Commission on 
ting to military applications from time to time as i t  may deem appro- 
he committee at any time concludes that any action, proposed action, 
ct of the Commission on such matters is adverse to the responsibilities 
ment of Defense, derived from the Constitution, laws, and treaties, 

If the Secretary concurs, he may refer the matter to the 
4 ‘:wittee may refer such action, proposed action, or failure to  ac t  to the 
1 ury of Defense. 

ROBERT LEB ARON, chairman. 
&n. KENNER F. HERTFORD, United States Army. 

. HARRY McK. ROPER, United States Army. 
Adm. GEORGE c. WRIGHT, United States Navy. 
.Jams 5. RUSSELL, United States Navy. 
. Gen. JAMES E. BRIGGS, United States Air Force. 

Gen. EOWARD G. BUNKER, United States Air Force, 

f se decisions shall be final.” 

General Adwisory Committee 

*committee waa established by the Atomic Energy Act of 1946 (sec. 2 (b)). 
9 i n e  civilian members are appointed by the President to  advise the Com- 
&on on scientific and technical matters relating to materials, production, and 
mrch and development. Under the Atomic Energy Act, the committee shall 
& a t  least four times in every calendar year; the committee held its first 
eting in January 1947, and to  date has averaged six meetings a year. 

7 f j .  -F I. I. RLBI, chairman; professor of physics, Columbia University, New York, 
E S.Y. 

2, OLZVER E. BUCKLEY, former chairman, Bell Telephone Laboratories, New 
f&, N. Y. 
3. J. €3. FISK, director of research, Bell Telephone Laboratories, Murray Hill, 
s. Y. 
3. W. F. LIBBY, professor of chemistry, University of Chicago, Chicago, Ill. 
k~ V. MURPHREE, president, Standard Oil Development Go., New York, N. Y. 
2. JOHN VON NEUMANN, professor, school of mathematics, Institute for Advanced 

3. J. C. WARNER, president, Carnegie Institute of Technology, Pittsburgh, Pa. 
~ L T E R  G. WHITMAN, chairman, Research and Development Board, Depart- 

-%. EUGENE P. WIGNEB, professor of physics, Princeton University, Princeton, 

k- ~ C H A B D  W. DODEON, secretary; chairman, department of chemistry, Brook- 

Studies, Princeton, N. J. 

met of Defense, Washington, D. C. 

5. J. 

hren National Laboratory, Upton, Long Island, N. Y. 
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P A T E E T  COMPENSATIOS BO-kRD 

This board was established in April 1949 pursuant to section 11 of the Atomja 
Enerzv .-I Act of 1946, which provides that upon application for just  compensatiO; 
or awards or for the determination of a reasonable royalty fee certain procerdina 
shall be held before such a board. To date the board has held 10 sessions; 

1 
cases have been filed, of which 7 have been finally determined by the board; 12 
claim has been awarded and 1 claim has been withdrawn. 

CASPER W. OOMS, chairman; firm of Casper 'Fv. Ooms, Chicago, 111. 
ISAAC HARTER, of Babcock & Ts7ilc0s Tube Co., Beaver Falls, Pa. 
JORX V. L. HOGAN, consulting engineer, Hogan Laboratories, Inc. ' A ew York, 

N. E'. 

COMMITTEE OF SENIOR R E V I E W E R S  

The Committee of Senior Reviewers appointed in 1046 by the Manhattan D~. 
and reaffirmed by the AEC has been increased from four to six members t 

0 4% the expanding scope of the Atomic Energy Commission's technical actjiiti@ 
The committee reviews the major phases of the Atomic Energy Corn- 

0th 
Md 

program and is the principal adviser to the Commission on classification 
declassification matters, making recommendations for formulating and modif 
the rules and guides for classifying scientific and technical information. & 
committee members are appointed for a term of 5 years on a rotating bash, a 
nest new appointment will be made-on July 1, 1953. 
Dr. WARREN C. JOHNSON, chairman; associate dean of physical Bf&&= 

Dr R. H. CRIST, director of physical research, Carbide & Carbon Chemic& Q, 

Dr. THOMAS B. DREW, head, department of chemical engineering, C o l u m k  

Dr. JOHN P. HOWE, group leader, research engineering laboratory, No* 

Dr. J. M. B. KELLOGG, division leader, Los Alamos Scientific Laboratory, 

Dr. J. R. RICHARDSON, associate professor of physics, University of Californir, 

fiPg 

University of Chicago, Chicago, Ill. 

Plant, Charleston, W. Va. 

University, New York, N. Y. 

American Aviation, Inc., Downey, Calif. 

Alamos, N. Mex. 

Los Angeles, Calif. 

ADVISORY B O D I E S  TO T H E  ATOMIC E N E R G Y  COMMISSION 

Adrisory Committee on Biology and Medicine 

The Advisory Committee on Biology and Medicine was created in September 
1917, on the recommendation of the Commission's Medical Board of Review. 
The Committee reviews the AEC programs in medical and biological research 
and health and recommends to the Commission general policies in these fields. 

Dr. E. C. STARMAX, chairman; chief, division of plant pathology and boWF, 

Dr. EDWARD A. DOISY, director, department of physiology and biochd-. 

Dr. GIOACCH! N o  FAILLA, head, department of radiology, Columbia Un%edt' 

University of Minnesota, Minneapolis, Minn. 

St. Louis University School of Medicine, St. Louis, Mo. 

Medical School, New York, N, Y. 

-p is  C ommittee was : 
.lEc program of sup1 gd the relationship t 

Most of the wo g@Dmi~ ti0 specific proble 
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CURT STERN, professor of zoology, University of California, Berkeley, Calif. 
s~TIELDS WARREN, pathologist, New England Deaconess Hospital, Boston, 

I Advisory Committee o n  Chemistry 
a I 

in June 1949 to  advise on policy concerning the 
sic unclassified chemistry research in universities, 
gram to the AEC’s own chemistry research pro- 

Most of the work of the committee is accomplished by individual consulta- 

rofessor of chemistry, University of Wisconsin, 

B. KISTIAKOWSKY, professor of chemistry, Harvard University, Cambridge, 

J ~ ~ E P H  E. MATER, professor of chemistry, University of Chicago, Chicago, Ill. 
DON M. YOST, professor of chemistry, California Institute of Technology, 

t - 

Advisory Board of Contract Appeats 

*board was established in February 1950. One or more of its members hears 
fltmct appeals arising under the “disputes articles” of AEC contracts and sub- 
,,~ncts and makes recommendations to the General Manager concerning their 
&position. 
~ E ~ R Y  P. BRANDIS, Jr., dean of the law 8cho01, university of X’orth Carolina, 

~ L D O N  D. ELLIOTT, director of institute for judicial administration, New York 

~ B E B T  KINGSLEY, dean, school of law, University of Southern California, Los 

~ U U K D  R. PURVES, executive director, American Institute of Architects, Wash- 

SEBEET F. TAGGART, dean, school of business administration, University of 

~ b p e l  Hill, N. C. 

university, New York, N. Y. 

hgeles, Calif. 

iogton, D. C. 

Echigan, Ann Arbor, Mich. 

Adwisory Committee on Indzcstriut Information 

?&committee was reconstituted and expanded in April 1952 to replace an ad  
@committee appointed in 1949 to advise the AEC on disseminating unciasqified 
ehological information to industry. The members are visiting AEC sites to 
kntify information of use to industrg which should be submitted for declrassifica- 
2’0 and recommending arrangements for the widest possible publication and 
23ibution of such declassifiabie information. 

!:JmY D. KIRKPATRICK, chairman; vice president and director of editorial 
development, McGraw-Hill Book Co., Inc., New York, IS. Y. 
E. BLANK, Jr., editor, Modern Industry, Magazines of Industry, Inc., New 

N. Y. 
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Dr. ALLAN G. GRAY, editor, Steel, Penton Publishing co., Cleveland, Ohio. 
GENE HARDY, Xational Association of Manufacturers, MTashington D. C, 
KEITH HEXNEY, editor, Nucleonics and Electronics, McGraw-Hill Publistit, 

co., Inc.; American Institute of Radio Engineem, New York, N. Y. 
Dr. EL3fER HUTCHISSON, editor, Journal of Applied Physics, American I wtittlk of Physics, ?Sew Pork, N. Y .  
WALTER E. JESSTJP, editor, Civil Engineering, The American Society of civ2 

Engineers, New York, N. Y. 
ANDREW W. KRAMER, editor, Power Engineering, The Technical Publishing 

EVERETT S. LEE, American Institute of Electrical Engineers, New 
y s  ~ Dr. WALTER J. MURPHY, editor, Chemical and Engineering News, &irica; 

Chemical Society, Washington, D. C. 
KARL T. SCHWARTZWALDER, The American Ceramic Society, Inc., columbb 

Ohio. 
GEORGE F. SULLIVAN, managing editor, The Iron Age, (Xlton Publications, Tne 

New York, N. Y. I 

E. E. THUM, editor, Metal Progress, American society for Metals, Clevebad, 
Ohio. 

Chicago, Ill. '., 

5. A. TUCKEE, publications manager, American Society of Mechanical ~~b~ 

F. J. VAN ANTWERPEN, editor, Chemical Engineering progress, American Instit- 

Dr. ALBERTO F. THOMPSON, secretary; chief, technical information senice, a% 

N. H. JACOBSON, assistant secretary; chief, industrial information branch, &bGQE 

New York, N. Y. 

of Chemical Engineem, New York, N. Y. 

sion of information services, AEC, Washington, D. C. 

of information services, AEC, Washington, D. C. 

ldustrial  lnf orrnation Committee 

This committee, representing AEC operating divisions and offices of opentiam 
and the major contractors, was appointed in 1952 to  guide the d&seminatior, 
of AEGdeveloped information to  industry. 
year. 

Dr. ALBERTO F. THOMPSON, chairman; chief, technical information ~ e ~ a ,  

H. C. BALDWIN, director of information, Chicago Operations Office, AEC, Lernocr. 

Dr. BREWER F. BOARDMAN, head, technical information branch, Idaho Operatism 

GEORQE L. BROWN, manager of public relations, General Electric Co., Had& 

Dr. F. L. CUTHBERT, technical director, National Lead Co. of Ohio, C i n c i M  

E. W. DAVIS, Jr., deputy director, technical and production division, S W J ~  

Mr. E. DREESZEN, administrative aide to director, Ames Laboratory, lo* 
R. G. ELLIOTT, director of information, Sante Fe Operations Office, +415:'* 

LESTER C. FURNEY, assistant to director, Argonne National Laboratom LemL 

Meetings are held three t ha  

division of information services, AEC, Washington, D. C. 

Ill. 

Office, AEC, Idaho Falls, Idaho. 

Works, Richland, Wash. 

Ohio. 

River Operations Office, AEC, Augusta, Ga. 

querque, N. Mex. 

Ill. 

r Ohio. 
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BAGQERTY, biochemist, medical branch, division of biology and medicine, 

A~ H. HAMILTON, staff assistant to assistant manager, Westinghouse 

' \ ~ ~ R W E L L ,  head, patents and declassification department, Carbide Q Carbon 
als Co., div. of Union Carbide & Carbon Corp., Oak Ridge, Tenn. 

R~ L. HILL, supervisor, technical services, General Electric Go., Lockland, 

F. BOGERTON, technical reports director, Vitro Corp. of America, New York, 

R. ~ E L L E R ,  assistant to general manager, atomic energy division, American 

p. KUNTZ, organization and methods examiner, division of raw materials, 
Washington, D. C. 
. LONG, supervisor, technical information group, atomic energy research 

deprtment, North American Aviation, Inc., Downey, Calif. 
GEORGE G. MANOV, office of industrial development, AEC, Washington, D. C. 

;, DONALD F. MASTICK, technical assistant, division of military application, 
'&, Washington, D. C. 

A. R. MATHESON, head, technical operations division, Schenectady Opera- 
'& Office, AEC, Schenectady, N. Y. 
;,@ON R. MOLESWORTH, assistant to manager for public education, Oak Ridge 
@petations Office, AEC, Oak Ridge, Tenn. 

7+ DANIEL J. PFLAUM, chief, materials and information branch, division of 
AEC, Washington, D. C. 

?r FRANK K. PITTMAN, assistant director for operations, division of production, 
-AEC, Washington, D. C. 
i ~ S h 7 S  PULESTON, head, technical information division, Brookhaven National 
. bboratorp, Upton, Long Island, N. Y. 
3.B. W. RUSSELL, assistant director, Battelle Memorial Institute, Columbus, Ohio. 
3, CHARLES SLESSER, director, division of technical information and declassifi- 

2, RALPH CARLISLE SMITH, assistant director for chssification and security, 

3, JOHN R. STEHN, physicist, theoretical physics division, K n o b  Atomic Power 

2 11. H. WAHL, atomic energy division, E. I. du Pont de Nemours & Co., 

2. R K. U-AKERLING, chief, information division, Radiation Laboratory, 

' c, Washington, D. C. 

@"'dc Power Division, Pittsburgh, Pa. 

id Co., Kew York, N. Y. 

7r. 

2- 

A ' a  

ation, AEC, New York Operations Office, New York, N. Y. 

LIS Alamos Scientific Laboratory, Los Alamos, N. Mex. 

bboratory, Schenectady, N. Y. 

Cniversity of California, Berkeley, Calif. 

J, ITALLIS, superintendent, development staff services, Sandia .Gorp., Albu- 

8. YOUNQ, technical information officer, division of reactor development, 
IEC, Washington, D. C. 

H. JACOBSON, secretary; chief, industrial information branch, division of 
i3formation services, AEC, W-ashington, D. C. 

LDO, technical editor, Mound Laboratory, Miamisburg, Ohio. 

Advisory Committee o n  Isotope Distribution 
m .  

amcommittee was originally appointed by the Manhattan District to advise 
The Commission approved its con- 

zatim in December 1947 to aid in establishing new policies on distributing 
off-project distribution of isotopes. 
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radioactive materials and to review existing policies. The committee re~i , ,  
3iz 

requests for their use in research, education, and industry which are 'b- 
referred k, it by the Commission. 

Dr. ROBLEY D. EVAXS chairman : professor of Physics, Massachusetts I ~ ~ ~ ~ ~ ~ ~ %  

Dr. SIMEON T. CAKTRIL, Tumor Institute of the fh'edish Hospital, Seattle, wkqg, 

delphia, Pa. 
Dr. JOHN E. CHRISTIAN, associate professor, department of ph 

chemistry, Purdue University, Lafayette, h d .  
Dr. SAMUEL E. EATON, A. D. Little. Inc., Cambridge, hfass. 
Dr. STERLING B. HENDRICRS. head chemist, Bureau of Plant Industry. sOit3 
Dr. DONALD E. HULL, research chemist, process division, California R 

Dr. LEON 0. JACOBSON, associate dean, division of biological sciences, uQivemig 
Dr. EDITH H. QEIMBY, associate professor of radiology, College of Physicians %nd 

Dr. HOWARD E. SK~FPEB, associate director, Southern Research Institute 

Dr. JOHN E. WILLARD, professor of chemistry, University of Wisconsin, 

all initial applications for use of radioisotopes in human beings, and all 

of Technology, Cambridge. Mass. 

Dr. RICHARD CHAMBERLAIX, University of Pennsylvania hfedical School, ~ ' t ~  k_ 

armaceutiw 

Agricultural Engineering, U. S. Department of Agriculture, BeItsville, and 
~ 

eseata Corp., Richmond, Calif. 

of Chicago, Chicago, 111. 

Surgeons, Columbia University, New York, N. Y. 

mingham, Ala. 

Wis. 

, 

Neutron Cross Sections Advisory Group 

This group is appointed on a yearly basis to make a continuing review of 
AEC program of neutron cross section merrsurements, and to evaluate the n* 
for cross section information in the various activities of the AEC. The folloffinS 
members were appointed to serve from July 1952 to July 1953. 

Dr. DONALD J. HUGEES, chairman; department of physics, Brookhaven Katiow 

Dr. TOM W. BONNER, department of physics, Rice Institute, Houston, Tex. 
Dr. JOSEPH L. FOWLER, physics division, Oak Ridge National Laboratory, && 

Dr. WILLIAM W. HAVENS, Jr., department of physics, Columbia University, ?;ea 

Dr. ALEXANDER S. LANGSDORF, physics division, Argonne National Laboratoq, 

Dr. CARL 0. nfuELRAuSE, department of physics, Brookhaven National Labom 

Dr. G. ROY RINGO, physics division, Argonne National Laboratory, Chicago, 11 
Dr. ARTHUR H. SNELL, physics division, Oak Ridge National Laboratory, oak 

Dr. THOMAS hi. SNYDER, physics division, Knolls Atomic Power LabmWt 

Dr. JOHN R. STEHN, physics division, K n o b  Atomic Power Laboratory, *. 

Dr. RICHARD F. TASCHEK, department of physics, Los Alamos Scientificmn- 

Laboratory, Upton, Long Island, N. Y. 

Ridge, Tenn. 

Yorli, N. Y. 

Chicago, Ill. 

tory, Upton, Long Island, N. Y. 

Ridge, Tenn. 

Schenectady, N. Y. 

nectady, N. Y .  

tory, Loa Alamos, N. &lex. 

ACi 

g& committee c 
w~ named in Sei 
mntinuous revie- 

personnel R 
AEC policies. 1 
&LTEUR s. FLE 

Washington, L 
L. CLAYTON BI; 

Ann Arbor, hfi 
ROBERT RAMSPE 
WALLACE SAYRE, 

administration 
PE~LLIP YOUNG, 
(Vacancy) 

This board was : 
j security cases wh 
r and to make rec 

board, in its mor 
siderations regarc 
for security clear 

GANSON PURCEL 
1 ARTHUR S. FLEM 

president, Ohic 1 w 1 - M ~ .  LEA 
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epartment of physics, Los Alamos Scientific Laboratory, 

D, vice-chairman; physics branch, division of research, 
Washington, D C. 
F. ZARTMAN, division of engineering, AEC, Washington, D. C. 
BERT GOLDSTEIN, secretary; Nuclear Development Associates, Inc., 

Patent Advisory Panel 

anel was appointed in January 1947 to make a general review and appraisal 
roblems raised by the patent provisions of the Atomic Energy Act of 1946. 

informal reports and recommendations to the Commission and its staff 
questions of policy and procedure relating to patents and inventions, 

$, DOMAS AESTERN; of Covington & Burling, Washington, D. C. 
~ ~ I A M  H. DAVIS; of Davis, Hoxie & FaithfuI1, New York, N. Y.; chairman, 

J@N A. DTENNER; of Brown, Jackson, Boettcher & Dienner, Chicago, Ill. 
B m ~  M. HOLMES; of Fish, Richardson & Neave, Boston, Mass. 
Cbsp~a W. OOMS; firm of Casper W. Ooms, Chicago, Ill. 

pBtent Survey Committee, U. S. Department of Commerce. 

Advisory Committee on Personnel Management 

committee of leading authorities from government, industry, and education 
-mrned in September 1948 to provide the Atomic Energy Commission with a 
mntinuous review of its personnel management practices and to evaluate the 
bgt personnel methods of government and industry in determining over-all 
~c policies. The committee usually meets once a month. 
~ I J R  S. FLEMMING, chairman; director, Office of Defense MobiIization, 

L CLAYTON HILL, professor of industrial relations, University of Michigan 

BBEBT RAMSPECK, vice president, Eastern Airlines, Inc., Washington, D. C. 
%LACE SAYEE, professor of public administration, school of business and civia 

PELLIP YOUNG, chairman, U. S. Civil Service Commission, Washington, D. C. 
Jncancy) 

Washington, D. C. ; president, Ohio Wesleyan University, Delaware, Ohio. 

Ann Arbor, Mich. 

sdministration, City College of New York, N. Y .  

Personnel Security Review Board 

This board was appointed in March 1949 primarily t o  review specific personnel 
lecurity cases which arise under the Commission’s administrative review procedure 
rad to make recommendations concerning them to the Generd Manager. The 
M, in its monthly meetings, also advises the Commission on the broader con- 
aiderations regarding personnel security, such as criteria for determining eligibility 
$r security clearance and personnel security procedures. 

 SON PURCELL, chairman; of Purcell & Nelson, Washington, D. C. 
~ E U B  S .  FLEHMING, director, Office of Defense Mobilization, Washington, D. C.; 

~ U M  E. LEAHY, president, Columbus University, Washington, D. C. 
President, Ohio Wesleyan University, Delaware, Ohio. 
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Committee on Raw Materials 

OrUic 
This committee was appointed in October 1947 t o  review the At 
Commission's rarr materials program and to advise on questions of 
development, and procurement. The committee has met 12 times ~ ~ P ~ o ~ ~ j ~ ~ *  
formation. i t ,  

Chairmanship (Vacancy). 
FRAXCIS CAMERON, vice president, St. Joseph Lead co., New Pork, K, p, 
EVERETTE L. DEGOLYER, petroleum geologist; DeGolyer & hhh'aughton, D* 

THOROLD F. FIELD, consulting mining engineer, Duluth, Minn. 
J. 11. GUSTAFSON, consulting geologist, M. A. Hanna Co., Cleveland, ohia. 
IRA B. JORALEMON, geologist, San Francisco, Calif. 

Tex. 

FRANK 'cTT. R~CQTJISTON, Jr., metallurgical engineer, Newmont &lining 
New York, K. Y. v.* 

ERNEST H. -ROSE, chemical engineer, Tennessee Coal, Iron & Railroad c-. 
Birmingham, Ala. 

WALTER 0. SNELLING, director of research and consulting chemist, Trojan pOwde 
Co., Allentown, Pa. 

O R ~ L  R. WHITAKER, consulting mining engineer, Denver, Colo. 
CLYDE E. WILLIAMS, director, Battelle Memorial Institute, Columbus, 

Stuck Gas Problem Working Group 

The appointment of this group was authorized in May 1948 to advise the 
mission in connection with problems in the control of gaseous effluents from uc 
installations. enon 
recently rendered assistance in this field through specific research and develop- 
projects directed by individual members and by individual consulting advie, 

Dr. ABEL WOLMAN, chairman; head, department of sanitary engineering, ~~b 

Dr. PHILIP DRINKER, professor of industrial hygiene, Harvard University S & d  

Dr. LYLE GILBERTSON, director, research and engineering department, Air ~ e -  

Dr. H. FRASER JOHNSTONE, professor of chemical engineering, University of 

Dr. MOYER D. THOMAS, department of agricultural research, American Smelting 

Dr. WILLIAM P. YANT, director of research, Mine Safety Appliances co., Pith 

Although the group has held five formal meetings, it 

Hopkins University, Baltimore, Md. 

of Public Health, Boston, Mass. 

duction Co., Murray Hill, N. J. 

Illinois, Urbana, Ill. 

& Refining Co., Salt Lake City, Utah. 

burgh, Pa. 

Technical Inf omnation Panel 

This panel, representing the major AEC research contractors, was appointd ip 
June 1948 to advise the Commission on all aspects of its technical informah 
services. Meetings are held three times a year to work out better m e a h  of 
disseminating technical information. 

Dr. ALBERTO F. THOMPSON, chairman; chief, technical information service, 

Dr. HENRY A. BLAIB, director, atomic energy project, University of RochHa 
sion of information services, AEC, Washington, D. C. 

Rochester, N. Y. 

~ 
~ g p ~ % F E R  F. BOARPM 

p&ice, AEC, Idaho F: 
5. CUTHBERT, te 

nr. 

L.. - 

FEusrJg R. LONG, supervi 
department, North AI 

MAYNARD, head 
Development Co., Liv 

JAMES A. MERRILL, f)t* w o n ,  Ohio. 
I)r. E. J. MURPHY, assif 

co., div. of Union Car 
m. G. M. MURPHY, pn 
x. Y. 
search, AEC, Washing 

I)BNNIS PULESTON, heat 
bboratory, Upton, LI 

University of Californ 
D. p. RUDOLPH, directo: 

AEC, Chicago, Ill. 
B. H. W. RUSSELL, ass 

Ohio. 
Dr. CHARLES SLESSER, d 

tion, AEC, New York 
Dr. RALPH CABLISLE S 

Los Alamos Scientific 
f)r. JOHN R. STEHN, phy 

Labontory, Schenecta 

department, General I 

vemity of California, I 
~ L I S  H. WALDO, tech1 

E. I. du Pont de Nemt 
Dr* B. D. YOUNG, direc 

@sHH 

Dr, DANIEL J. PFLAUM, 

Dr. RICHARD F. RILEY, ( 

G. STEVENSON, h a c  

Dr. R. IC. WAKERLING, 

Dr. JOHN c. WOODHOTJSI 

Chicago, IU. 
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B ~ E % E R  F. BOARDMAN, head, technical information branch, Idaho Operations 
* AEC, Idaho Falls, Idaho. 

F, L. CUTHBERT, technical director, National Lead Co. of Ohio, Cincinnati, 
i" @io* 

DREESZEN, administrative aide to director, Ames Laboratory, Ames, Iowa. 
$4 H. HAMILTON, staff assistant to  assistant manager, Westinghouse 
Pt'$c Power Division, Pittsburgh, Pa. 
.ftd'kB HARRIS, manager, documents department, Sandia Corp., Albuquerque, 

BARWELL, head, patents and declassification department, Carbide & Carbon 
'$e&als Co., div. of Union Carbide & Carbon Corp., Oak Ridge, Tenn. 

 la^^ L. HILL, supervisor, technical services, General Electric Co., Lockland, 
F.9 

s. Me%* 

~ -Ohio. 
F. EOGERTON, technical reports director, Vitro Corp. of America, New York, 

s. y -  
sK R. LONG, supervisor, technical information group, atomic energy research 

'yepartment, North American Aviation, Inc., Downey, Calif. 
,;IFSN MAYNARD, head, technical information center, California Research and 

MES A. MERRILL, director, laboratory division, Goodyear Atomic Corp., 

J. MURPHY, assistant to  research director, Carbide & Carbon Chemicals 

G. M. MURPHY, professor of chemistry, New York University, New York, 

-,.. DANIEL J. PFLAUM, chief, materials and information branch, division of re- 
'q8rch, AEC, Washington, D. C. 
? I v ~ ~ ~  PULESTON, head, technical information division, Brookhaven National 
'bboratory, Upton, Long Island, N. Y. 
7: RICHARD F. RILEY, chief, radiation chemistry section, atomic energy project, 
[Diversity of California, Los Angeles, Calif. 

7 p. RUDOLPH, director, technical services division, Chicago Operations Office, 
IEC, Chicago, Ill. 

3. H. W. RUSSELL, assistant director, Battelle Memorial Institute, Columbus, 
Ohio. 
I. CHARLES SLESSER, director, division of technical information and declassifica- 

;ion, AEC, New York Operations Office, New York, N. Y. 
:t: RALPH CARLISLE SMITH, assistant director for classification and security, 
Los Alamos Scientific Laboratory, Los Alamos, N. Mex. 

It, JOHN R. STEHIN, physicist, theoretical physics division, Knolls Atomic Power 
Laboratory, Schenectady, N. Y. 

1. G. STEVENSON, head, technical information, technical section, engineering 
iepartment, General Electric Co., Richland, Wash. 
k. R. K. 'C~~TAICERLING, chief, information division, Radiation Laboratory, Uni- 
versity of California, Berkeley, Calif. 
:IUS H. WALDO, technical editor, Mound Laboratory, Miamisburg, Ohio. 

E. I. du Pont de Kemours & Co., Wilmington, Del. 

Chicago, IU. 

Delrelopment Co., Livermore, Calif. 

Gpm, Ohio. 

c0.? div. of Union Carbide & Carbon Corp. (ORNL), Oak Ridge, Tenn. 

y. JA 

3. E+ 

5. Y. 
i a '  

JOHN C. WOODHOUSE, director, raw materials section, atomic energy division, 

2, H. D. YOUNG, director, information division, Argonne National Laboratory, 
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Ames Laboratory (Iowa State College, contrac.tor), Ames, 

The participating institutions are: 
Battelle Memorial Institute 
Carnegie Institute of Technology 
Case Institute of Technology 
Illinois Institute of Technology 
Indiana University 
Iowa State College 
Kansas State College 
Loyola University (Chicago, Ill.) 
Marquette Univers'ity 
Mayo Foundation 
Michigan College of Mining and 

Michigan State College 
Northwestern University 
Ohio State University 
Oklahoma Agricultural and Mechani- 

Purdue University 

Technology 

cal College 

St. Louis University 
State University of Iowa 
Washington University (st. 
Wayne University 
Western Reserve University 
University of Chicago 
University of Cincinnati 
University of Illinois 
University of Ihnsas 
University of Michigan 
University of Minnesota 
University of Missouri 
University of Nebraska 
University of Kotre Dame 
University of Pittsburgh 
University of Wisconsin 

% Mo.) 

Director-, - _ _  _ - - _ - - _ _ _ _ _ - - - _ - _ _ , - - - _ - _ _  _ + - - _ - _ _ _ _ - - _Dr. WALTER H. Ztsx 
Deputy Director,,_ _ _ _ - - _ _  _ _  _ _ _ _  _ _ _  _ _ _ _ - _ _  _ _ _ _ _ - _ - _Dr. NORMAN HILBERRT 
Business Manager _ _ _ _ _ _ _ _  _ _  - _ _ _  _ _ _  - _ _  _ _ _ _  _ _  _ - _ _  - - _ - _ -_  JOHN H. hkI<rsui 
Associate Director, University Relationships- - - - - - - - - _ -Dr. JOSEPH C. BOTCZ 
Assistant Director, Technical Services, _ _  _ _  - _ _ _ _  - _ - - - ___-__-JOHN T. Boasm 

Bettis Plant (Westinghouse Electric Gorp., Atomic Power DiriSiia 
contractor), Pittsburgh, Pa. 

Manager, Westinghouse Atomic Power Division-, _ _ _ _ _ - - _CHARLES H. RMm 
Assistant Manager,_ _ _ _ _ - _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  - _ _  _ _  - _ _ _  - _ _ J O H N  W. S I Y ~ ~  
Assistant hlanager ____________________-_-__- - - - - -_ - - - - -  EDMWND T. h f o m  
Director of Development,_ _ _ - _ _ - - _ - - _ _ _ - _ _ _ - _ - _ _ - _ -_Dr. WILLIAM E. SHocPF 
Contract Manager- _-___  _ _ _ _ _  _ _  _ _  _ _ _ _ _ _  _ _  _ _ _ _  _ _ _ _ _ _  _ _  - _ -W. DEE S H E P ~ E ~  

se 

,rticipating insti 
i b e  p 

Colunibia Universitj 
neil Ziniversitp 
\.ard University 

Cor 
par Job ns Hopkins Vnirt 
lfasschusetts Instit 

@firm an, Board of D 

I"@ fjS president, AUI an 
@PUtY Laboratory Di: 
&#istent Director, Uni 

ogy. 

jdent, A GI- _ _ _ _ - - 

kh Atomic Pow 

project Director _ - _ _ _ _ _  
m r a t o r y  Director- _ _  
&k Ridge Institute 
ne sponsoring universi: 

Agricultural and Mec 

Alabama Polytechnic 
Catholic University of 
Clemson Agricultural 
Duke University 
Emory University 
Florida State Universi 
Georgia Institute of T 
Louisiana State Univt 

Mississippi State C O ~ I C  
xorth Carolina State ( 

Rice Institute 
Tulane University of I 
VWerbit t University 

'-an of Council-,,- 
Chairman of Counc 

of Texas 

M. College 
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uen National L u b o m t o q  (Associated Universities, Inc., con- 
~ -- ~- tractor), Upton, Long Island, N. Y. 

fiicipating institutions are: 
Princeton University 
Yale University 
Cniversity of Pennsylvania 

Bopkins University University of Rochester 
;f@chusetts Institute of Technol- 

drman, Board of Directors- _ _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  P. STUART MACAULAY 
,ident, AUL- - _ _ _ _ _  - - _ _ - _ - _ - _ _ _ - _ - _ - _ _ _  - - - - _ - - __-LLOYD V. BERKNER 

pesident, Am and Laboratory Director_--- - - - - -Dr. LELAND J. HAWOBTH ee ,puty Laboratory Director- _______-_  _ - _ _ _ _ _ _  _ _  - - _ - _ _  _Dr. GERALD F. TAPB 
=I5 .Wt Director, University Liaison--- - - - - - - - - _ _ - Dr. ROBEBT A. PATTERSON 

& Atomic Power Laboratory (General Electric Go., contractor), 

Manager, Operating Department- - _ - - - _ _ _  - - _ _  --__-IC. R. VAN TASSEL 
N e r ,  Technical Department -___ _ _ _ _  _ _ _ _ _ _ _ _  _ _  - _ _ _ _ - -Dr. K. H. KINGDON 

*Alamos s&nti_fic Laboratory (university of California, contractor), 

O&v- 

Schenectady, IS. Y. 

Los A.~ELIJLLOS, N. htex. 
*tor---- - - - - - - -_ - - _ _  - - _ _  - - _ _ _ _  _ - _ _  _ _  - - _ _ _  _ _ _  -Dr. NORRIS E. BRADBURY 
BR el Associate Director - - - _ _ _  - - - - _ - _ _  - - - - - - _ _  - - _Dr. DAROL K. FROMAN 

;td Luboratory (Monsanto Chemical Co., contractor), hliamisburg, 

jed Director - - - -___- - - -__  _ _ _ _  _ _ _  _ _  _ _ _ _ _ _ _ _ - _ _ _ _ _ _  Dr. N. N. T. SAMARAS 
amtory Director- _ _ _ _  - - - _ _  _ _  - -  _ _ _  _ _  - _ _  _ - _ _ _ _ _ _  _Dr. JOSEPH J. BUEDAGE 

Ohio 

;Ridge Institu,te of Nuclear Studies (contractor), Oak Ridge, Tern. 
Eponsoring universities of the Institute are: 
$cultural and Mechanical College Virginia Polytechnic Institute 
of Texas University of Alabama 
hhama Polytechnic Institute University of Arkansas 
aholic University of America University of Florida 
emson Agricultural College University of Georgia 
he University University of Kentucky 
2ory University University of Louisville 
irida State University University of Maryland 
.orpis Institute of Technology Uni versi tg of h.I ise issippi 
uisiana State University BE A. and University of North Carolina 
H. College University of Oklahoma 
sk ipp i  State College University of Puerto Rico 
ah Carolina State College University of South Carolina 
2 Institute University of Tennessee 
h e  liniversity of Louisiana University of Texas 
Yderbil t University University of Vir,$nia 
-ian of Council _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Dr. GEORGE H. BOYD 
barman of Council _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Dr. W. W. GBIGORIEFF 
Tr 

1. 
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Oak Ridge National Laboratory (Carbide 6: Carbon Chemicals co., dif 
of Union Carbide & Carbon Corp., contractor), Oak Ridge, T~~ 

Raw Materials Development Laboratory (American Cyanamid cs*, 
contractor), Winchester, Mass. 

Rochester Atomic Energy Project (University of Rochester, contractor), 
Rochester, N. Y. 

University of California, Los Angeles, Atomic Energy Project (TTnirer- 
sity of California, contractor), Los Angeles, Calif. 
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ISOTOPE DISTRIBUTION DATA 

contrac tar j ,  

D A. Q c a a m  

I 
- 1 NUMREB or SHIPMENTS 1 t, I 

Aug. 2,1946, 
June 30,1952 

608 
503 
140 
16 

107 
589 

1 

1,964 

6,702 
1,337 

- 
~g~prnenta  from Oak Ridge National Laboratory, Oak Ridge, Tern. 

July 1,1952, 
May 30,1953 

3,834 
1,973 

340 
320 
139 
41 1 
70 

113 
162 
130 
104 

1.229 

8.825 

431 

917 
211 

Total  to  
May 30,1953 

14,302 
8,955 
1,576 
1,378 
742 

1,198 
489 
478 
724 
687 
303 

4.807 

36,639 

2395 

6,619 
1, fige 
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APPENDIX 5 

~~EGULATIONS OF TEE U. S. ATOMIC ENERGY COMMISSION 

~O-GENERAL RULES OF PRO- 
f i c o u ~ ~  ON APPLICATXONE FOB THE 

spfl 
U’ 

ERMINATION OF REASONABLE 
~ L T P  FEE, JUBT COHFENSA- 

VENTIONS OR DIS- 

GENERAL PEOVXBIONS 

Records of Board. $6 g7 Motions. 

APPLICATIONS 

610 Applicants. 
$11 Form and content. 
312 Filing of applications. 

EXAMINATION AND RESPONSa 

Examination. 
Recommendation for acquisition 

by purchase. 
g.22 Response. 

PREHEARING CONFERENCE 

@il Designation. 
&3l Conference procedure. 

HEARING 

R40 Notice. 
Ml Order of procedure. 
W Submission and receipt of evi- 

a43 Transcript of the testimony. 
E.44 Oral arguments; proposed find- 

ings; written arguments. 
% Copies of the record of the hear- 

ing. 

dence. 

- 

PROPOSED FINDINGS AND DETEBMINATION 

80.50 Formulation. 
8Q.51 Exceptions. 

ADJUDICATION 

80.60 Final action. 

Promulgated 18 June-1948, .13 F. R. 
3457, as amended 1 Feb. 1953, 18 
F. R. 619. 

GENERAL PROVISIONS 

8 80.1 Scope of the regulations. The 
regulations in this part provide the 
rules of procedure to be followed by any 
person making application to the Atomio 
Energy Commission for the determi- 
nation of a reasonable royalty fee, 
just compensation, or the grant of an 
award, and for the consideration of such 
applications pursuant to subsection (e) 
of section 11 of the Atomic Energy Act 
of 1946 (60 Stat. 755, 768; 42 U. S. C. 
181 1). 

Q 80.2 Definitions. (a) All terms 
used in the regulations in this part 
which are defined in the Atomic 
Energy Act shall have the defined 
meaning. 

(b) “Board” shall mean the Pat- 
ent Compensation Board designated 
by the Commission pursuant to sub- 
section (e) (1) of section 11 of the 
act. 

(c) “Application” shall mean the 
application provided for in $Q 80.10 
to 80.12, inclusive. 

(d) “Response” shall mean the docu- 
ment, to  be filed by the Office of the 
General Counsel of the Commission, 
provided for in 5 80.22. 

‘&es and regulations of the U. 8. AEC announced prior to July 1954 can be found in Appendix 4, 
~ F b u a l  Report to Congress; Appendix 10, Sixth Semiannual Report to Congress; Appendix 4, 

e u a l  Report to Congress; Appendix 6, Tenth Semiannual Report to Congress; Appendix 6, * 8emiannual Report to Congress; Appendix 6, Twelfth Semiannual Report; Appendix 6, Thir- 
@& k h u a l  Report; and in the Federal Register. 

03 
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(e) "Party'' shall mean the appli- 
cant (personally or through his coun- 
sei) and the Office of the General 
Counsel of the Commission, as the 

shall be entitled to be represented by 
counsel. 

Q 80.3 Notices. All notices required 
by this part and the service of all 
documents will be by registered mail 
and will be effective as of the time 
received. 

8 80.4 Security. In any proceeding 
under the regulations in this part, the 
Commission may issue any general or 
specific order, directive, or further 
regulation which it determines to 
be appropriate pursuant to section 10 
of the act to assure the common 
defense and eecurity. 

ter;t may indicate. Each applicant 

Q 80.5 A m e n d G t .  Nothing in this 
part shall limit the authority of thc 
Commission to issue or amend itr 
regulations in accordance with law 

Q 80.6 Records of Board. Thc 
records of the Board in cases filec 
before it, including the application 
the response, the transcript and anj 
other portion of the record, shall bi 

open to  public inspection unless (a: 
the Board otherwise directs upon 1 

determination that opening of thc 
records to public inspection would bl 
contrary to the public interest or 
(b) opening of the records is not ii 
accord with security regulations and 
requirements of the Commission. 

$80.7 Motions. Motions may b 
made before the Board upon reasonabl 
notice to the other parties. 

APPLICATIONS 

9 80.10 Applicants. (a) Any pel 
EOR claiming just compensation fc 
any patent revoked in whole or i 
part by paragraph (1) and (2) of SUI 
section (a) or by subsection (b) ( 

section 11 of the act may file an appl 
cation for just compensation. 

(b) Any person claiming just con 
pensation for any invention or di 
covery, or for any patent or pate1 
application covering such invention 4 

discovery, taken, requisitioned 
demned by the Comlniesitm 
to subsection (4 of section 11 
act may file an application for 

' con, 
P-U&,t 

of t t e  
compenmtion- jw 

(C> Any person claiming a reasonab4 
royalty fee for the use of an invention 
or discoveq covered by any Pate 

nt  db clared to be affected with a public ih 
terest pursuant to paragraph (1) 

O€ subsection (C> Of Section 11 of the Bet, 

c=naed 
or any person Who has been 
pursuant to section 11 (c> (2) of the ~ 

to utilize the invention or discavem 
covered by such patent and is ubi, 
to reach an agreement with the 
thereof, may file application for the 
determination Of 8 reasonable royaltl 
fee. 

(d) Any person who has -de my 

- -- 
d th  the provisions of paragraph (3) 
ubsection (a), may file an appl ia~oa 
or an award. 

6 80.11 Form and content. (8) 

tpplication shall be signed by the appL 
:ant and shall state his name and 
)ffice address. Where the appfimt 
tlects to  be represented by ~ounse], 1 
mequest for entry of coumel's a p p r -  
mce shall be fled with or after &e 
Lpplication, on a form obtainable from 
;he Clerk of the Board. 

(b) Each application shall contain a 
statement of the applicant's interest in 
the patent, patent application, inven- 
tion or discovery, identifying any othn 
claimants of whom the applicant hm 
knowledge. 

(c) Each application must coria 
concise statement of all of the ~ F S ~ M  
facts upon which it is based. KO pU- 
ticular form of statement is r ~ d  
but it will facilitate consideration of 
application if the following BPec*c dsu 
accompany the application: 

(1) In the case of an issued Patent* 
a copy of the patent; 
(2) In the case of a patent aPplitd' 

& copy of 
patent Offi c 

€J thereto ; 
(3) In the c: 

discovery as t-0 
bled ~ t h  the c 
p e r e g r ~ ~ h  (3) c 

11 of the ac tion ($1 The date 
inTrention. 

of (5) In all cm 

tion. 

to whicti 
discovery n 

feder&.rtlly f i n m ~ ~  
of its utility, nc 

(6) In the ca' 
just compensatic 
rnent of the actu 
or discovery, to 
sppli cant. 

(7) Inalllase 
&e hvention or 
the patent or pa 

(8) The reasc 
p e d ,  or the e 
Eompensation or 
in c&ulating it; 
or periodic payn 

(d) Each con 
merits shall be 
numbered para@ 
b y  exhibits or 
company the ap; 
prated by refen 

(e) AI1 applic: 
by the applicant 
ing the best kn 
In the case of f x  
tion and belief tl 
nation and groi 
given. 

9 80.12 Filin 
Five copies of e: 
filed with the C 
#e applicant's c 
of the accompax 
filed. 

(b) The Cler 
e b w l e d g e  the 

Of docket n 
'LPPhtion. 

(c) All comrr 

or 

~ I I  in -ting a. 
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%n, a copy of the application and of 
9 Patent Office actions and responses 
*$ereto; 

(3) In the case of an invention or 
discovery aa to which a report has been 
dled with the Commission pursuant to 
puagrsph (3) of subsection (a) of sec- 
tian 11 of the act, a copy of such report. 

(4) The date relied upon as the date 
dmvention. 

(5) In all casea, a statement of the 
dent to which, if any, the invention 
a discovery was developed through 
W y  financed research; the degree 
dits utility, novelty, and importance. 

[S) In the case of an application for 
ipSt compensation or an award, a state- 
rent of the actual use of such invention 

covery, to the extent known to the 

&, the cost of developing 
n or discovery or acquiring 

royalty fee pro- 
t sought as just 

it; and whether lump sum 
yments are sought. 

connected series of stab 
be set forth in separately 

the application may be inmr- 

lications shall be verified 
by the person hav- 
edge of such facts, 

d grounds of belief shall bt 

Faling of applicationa. (a: 
e8 of each application shall bt 

M with the Clerk of the "Board. AI 
tbdapplicant'e election, only one cop] 
&the accompanying exhibits need bc 
%11 

Clerk of the Board wil 
ge the receipt of the applics 

writing and advise the applican 
et number assigned to thc 

811 communications concernin1 

the application and all documents there- 
%fter filed in the proceeding shall bear 
the docket number of the application. 

EXAMINATION AND RESPONSE 

8 80.20 Examination. Upon receipt 
3f the application, a preliminary exami- 
nation will be made by the Commission 
staf f .  

Q 80.21 Recommendation for acquisi- 
lion by  purchase. A t  any time following 
the filing of an application and prior to 
final determination, the applicant may 
be requested in writing to meet with one 
or more members of the Commission 
staff to discuss the possibility of acquisi- 
tion by purchase of the invention or 
discovery or patent or patent applica- 
tion, as the case may be, pursuant to 
~ubsection (d) of section 11 of the act. 
The time prescribed in Q 80.22 for the 
tiling of the response shall be extended 
by a time equivalent to any period in 
which negotiations are being conducted 
(beginning with the initial communica- 
tion to the applicant and ending either 
with acceptance or rejection of a pro- 
posal or with a written communication 
by the applicant stating that negotia- 
tions are to be terminated). 

$ 80.22 Response. Within a reason- 
able time and in no event more than 
four (4)  months after receipt of the 
application, unless such time shall have 
been extended by special order of the 
Board for cause or pursuant to 80.21, 
the Office of the General Counsel shall 
file with the Clerk of the Board a re- 
sponse containing a concise statement 
of the facts or law constituting a defense 
or any other relevant matter which it 
believes should be considered by the 
Board. 

PREHEARING CONFERENCE 

Q 80.30 Designation. In  any pro- 
ceeding in which the Board in it5 discre- 
tion determines that a prehearing con- 
ference would be desirable, the Board 
may designate one of its members to 
preside at a prehearing conference to 
which the parties shall, upon reasonable 
notice, be invited to appear. 
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5 80.31 ConJvrence procedure (a) 

The prehearing conference shall be con- 
ducted in an informal manner and shall 
be devoted to a consideration of 

(1) The simplification of the issues; 
(2) The necessity or desirability of 

amendment or amplificrttion of the 
application or the response; 

(3) The possibility of obtaining agree- 
ment as to facts and documents which 
Rill avoid unnecessary proof; 

(4) Such other matters as may facili- 
tate the consideration by the Board. 

(b) The Board member presiding at 
such conference shall prepare, with the 
assistance of the parties, a memorandum 
of matters upon which agreement hw 
been reached, and such memorandun: 
shall, when signed by the parties, becomf 
a part of the record. 

HEARING 

8 80.40 Notice. The Board shall ir 
each case afford an opportunity for 
hearing for the receipt of relevant evi, 
dence. A t  least thirty (30) days notict 
shall be given of the time and place o 
such hearing. 

5 80.41 Order of procedure. Ordi 
narily evidence in support of the applica 
tion shall be received first and thereaftei 
evidence in reply. Thereafter rebutta 
and any necessary additional evidencc 
shall be received. 

8 80.42 Submission and receipt 9 
evidence. (a) Each witness shall, befort 
proceeding to  testify, be sworn or makc 
affirmation. 

(b) When necessary in order to  pre 
vent undue prolongation of the hearing 
the Board may limit the amount o 
corroborative or cumulative evidence 
may restrict the repetitious examinatiol 
or cross-examination of witnesses, an( 
shall otherwise control the conduct o 
the proceeding. 

( c )  The Board shall admit only rele 
vant and material evidence. 

(d) Opinion evidence shall be admit 
ted when the Board is satisfied that thl 
witness is properly qualified. 

(e) Evidence may be received in aE 
davit form in the discretion of the Board 

111 ffidavits shall be submitted 
ater than the opening of th b; 
inless the Board for cause sbr,;: beceive them at a later time, Eacy 
,arty shall be permitted to examine. tt;! 
kffidavits received in evidence 
ile counter affidavits svithin such *~~~ 
LS the Board shall fix. In  determbht 
,he weight to be attached to htirnoep 
:ontained in affidavits, the Board 
:onsider the lack of oppofiunitg for 
:ross-ekamination. 

(f) Opportunity shall be afford@ fe 
the cross-examination of dtne, 
Objections to  the admission or re- 1eCtion 
3f any evidence or to any mbtjoa 

xami- 
the scope of examination or c r o w  
nation shall state briefly the D~~~ 
such objection and the transcript %hs;n 
not include argument on such Obj- 
except as ordered by the Board, 
objection may subsequently be Em 
upon unless timely made, and th 
on each objection shall be made ef the transcript, together with any 
of proof which may be made. 

(g)  In the conduct of the hearing& 
Board shall ensure compliance Mth 
security regulations and requhmeeQ 
of the Commission and take Whatpyw 
steps it may deem appropriate to assure 
the common defense and security 
pursuant to the provisions of the act. 

Transcript of the feafimony. 
Testimony given at a hearing shall bt! 
reported verbatim. All written state 
ments, charts, tabulations, and aimilsr 
data offered in evidence at the hearing 
shall be marked for identification and, 
upon a showing satisfactory to the €had 
of their authenticity, relevance, sad 
materiality, shall be received 
marked as exhibits in evidence. Euh 
exhibits (including affidavits) did& if 
practicable, be submitted in qniot 
tuplicate. Where the r equ id  numb 
of copies are not made availsbk 
Board may in its discretion order tk 
exhibit read in evidence O r  require addi- 
tional copies to be submitted witbie * 
specified time. 

0 80.44 Oral arguments; P r ~ p ~ ~  
ings; w e h  arguments. (81 In * 

e h@&Qs- 

7 and t., 

e* 

0 80.43 

PROP0 
D 

fi 80.50 FI 
wonable  til 
haring the 
serve upon 
findings and 
and a statemc 
therefor. Th  
proposed detc 
apon the ent 
by reliable, p 
evidence. Or 
dull be propc 
bp the Board 
greater weigh 
Proposed flndi 
nation, togetb 
the reasons 
become part 0: 

b) The BO 
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yeliOn the Board may authorize oral 
sent at the close of the hearing. 

@ m e  Board may, at its discretion, 
@) #ounce at the hearing a reasonable 

within which either party may P abdt to the Board proposed findings 
;ad proposed recommendation. Such 

&s shall be in writing, in quin- 
IPPO limte, and copies shall be served on 

lie At  the time fixed for the sub- 
@ion of proposed findings, either 
dy may file written arguments in 

0rt based upon the evidence re- JPP dTd at the hearing, citing the page or 
of the transcript of the testimony 

;bere such evidence may be found. 
i80.45 Cop-ies of the record of the 

@,+tg. The Board shall make pro- 
tion for a stenographic record of the 
dimony and for furnishing it to the 
@ant upon payment of the cost. 
,gested corrections to the transcript 
itbe testimony shall be considered only 

within a period to be fixed by the 
sfd. Upon receipt of such suggested 
mtions, the Board in its discretion 

party. 

correct the transcript. 

PROPOSED FINDINGS AND 

DETERMINATION 

080.50 Formulation. (a) Within a 
sonable time after the close of the 
&g the Board shall prepare and 
rce upon the parties its proposed 
dings and proposed determination, 
d a statement of the reasons or basis 
trefor. The proposed 6ndings and 
?sed determination shall be based 
an the entire record and supported 
reliable, probative, and substantial 

Benee. On issues of fact, no fhding 
be proposed except when deemed 

the Board to  be supported by the 
Skr weight of the evidence. The 
Wed findings and proposed determi- 
$on, together with the statement of 

reasons or basis therefor, shall 
m e  part of the record. 
1) The Board shall further make a 
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ruling upon each proposed finding and 
proposed recommendation presented by 
either party pursuant to $80.44 (b). 
Such rulings shall be served upon each 
party and shall become part of the 
record. 

0 80.51 Except ions .  Ei ther  p a r t y  
may, within twenty (20) days after 
receipt of a copy of the proposed find- 
ings and proposed determination of the 
Board, unless such time shall have 
been extended by special order of the 
Board for cause, file with the Clerk of 
the Board exceptions to  any part thereof 
or to the failure of the Board to include 
proposed findings requested u n der 
$80.44. The exceptions may be ac- 
companied by briefs in support. Five 
( 5 )  copies of the exceptions and the 
supporting briefs shall be filed, and a 
copy served upon the other party. The 
exceptions but not the supporting briefs 
shall become part of the record. 

ADJUDICATION 

Q 80.60 Final action. (a) Upon the 
expiration of the period prescribed in 
$80.51, the Board shall proceed to  a 
final consideration of the application on 
the basis of the entire record, including 
any exceptions, and the briefs in support 
filed by either party. The Board shall 
resolve questions of fact by what it 
deems to be the greater weight of the 
evidence and shall make its decision on 
the entire record. Its findings as to  the 
facts shall be supported by reliable, 
probative and substantial evidence. 
The Board shall 'enter an appropriate 
order, together with a statement of its 
reasons or basis, determining as the case 
may be a reasonable royalty fee, the 
amount of just compensation, or the 
amount of an award, or such other dis- 
position as its determination requires. 

(b) The Board shall further make a 
ruling upon each exception presented by 
either party pursuant to 4 80.51. 

(c) The order of the Board shall 
constitute the final action of the Com- 
mission. 

i 

;. ., ,.. I . .. ... .., . , ... ! -:.: .:_I i, ' ,, .i 
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TABLE OF THE UNSTABLE ELEMENTARY PARTICLES 

NAMX 

V? particle 

VI particle 

VI particle 

vi particle 

7-  meson 

p -  mesen 

POSSXRLE DECAY 
PIiODUCTS 

rotonfr 

roteni-eleCtr0n-t 
neutrlno 

++=-+ 
erhaps also 

++- -- + (a neutral?) 
-=+(a neutral?) -- orp- 

nentrd?) 

r++C 

p- +neutrino 

zr 

electron+2 neu-0; 
pesitronf2 neutrina 

LIYETTME 
(seconds) 

2.6X10 

2.15Xlf 

2lw 

1 

a 

A well known patti&. 

Only a few cloud &h 
tracks have been o b a  

The existence of t h e  pa~cc 
seems established but 
masses and lifetimes 
certain. Collectiveh 
particles are somet& A 
ferred to 88 K 

)bserved 8s three 
ticles which decay 
charged partick. 

Ibserved in 8 cioud b h  
89 two charged 
which decay from a 
particle. 

rhe evidence for thek 
may have other 
ti-. 

The evidence for their dshm 
may have other in- 
tions. 

Very well establfshed: F d  
in clwmfc rays and mks4 
artifkiall~ by htgh enrg 
accelerators. 

Well established: F d *  
mmlc rays and 
artiicially by hlgh mrrV 
accelerators. 

Demy product Of * 
Well established. 

REXABHS 

only those particles sbont which there is some agrceqent m Usted in this table. Some Of the 
in the table are likely to be changed as further information fs accumulated. 
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