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FOREWORD

;{{‘be past half-year in the atomic energy program has been a period of

consolidating advances in production which began 2 years or more ago
,‘,ﬁth actions to expand processing plant capacity and the uranium

- qupply both at home and abroad. South Africa came more promi-

pently into the uranium supply situation, and United States produc-
tjon and exploration mounted in volume.

puring the 6 months the new feed materials plant at Fernald,
ohio, and portions of the new fissionable materials plants at Oak
Ridge, Tenn., Paducah, Ky., and supporting facilities at Savannah
giver, S. C., joined the production stream. The net of the additions
and changes in plants and operations was again, as in each half-year
of the past five, more output at 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. The proportion next year will be 5 percent.

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

As in previous tests, no hazard to health or safety of populated
areas 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
at 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
expanded. A new computer was installed at 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-
gram. The breeding process was demonstrated when it was deter-
mined that the experimental breeder reactor at The National Reactor
Testing Station in Tdaho, was producing at least as much fissionable
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material as it was consuming. The submarine thermal reactoy
located at The National Reactor Testing Station, generateq
stantial amounts of power, and the first experimental homogey
nuclear power plant operated successfully at the Oak Ridge Natio
Laboratory. These advances in reactor knowledge were accompan?a!
by the most extensive consideration and discussion yet given t, t‘fd
problem of national policy toward development of electric power frg&
atomic fuels. The Joint Congressional Committee on Atomic Ky n
has requested the views of the AEC on such policies. The Comml‘%y
sion formulated these views and with the approval of the N&tionzi
Security Council presented them to the Joint Committee. The layy,
was in full stride on a program of hearing all interests and I)Orsoﬁ;
concerned in the field as the fiscal year ended.

Before the start of this extensive series of hearings, the Commissigg
published the declassifiable portions of the analyses made by the
four industrial power study groups whose activities have been DOted
in these reports over the past two years. The volume of attention 1y
periodicals, newspapers, and radio and TV networks to the develox;.
ments in power research and the problems of atomic power policy
and the range of discussions on these topics at meetings of profession;j
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 final 6 months of Mr,
Dean’s service as chairman, is signed by him. In the staff, William
Mitchell succeeded Everett Hollis as General Counsel.
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Raw Materials

first half of 1953 witnessed continued progress in all phases of
?hec mmjssion’s raw material procurement program.
e _;((;gn producers of uranium continued to make a major contri-
for to the atomic energy program. Production from the Union
buuoﬁth Africa assumed increasing importance, and construction of
of S,Oumnium production facilities in Australia showed substantial
L Exploration activities in foreign countries were expanded.
f I;' the United States, higher procurement goals were met and
Joration activities continued at a high level. New advances in
?‘,;p ch and process development occurred. Studies on techniques

for recovering uranium from the Chattanooga and possibly other
u(;anifefous black marine shales continued.

DomMEesTic PropucTIiON

Production of uranium from domestic ores again showed substan-
ial gains. Production also included some byproduct uranium from
the treatment of phosphate rock by the Blockson Chemical Co., at
Joliet, Il Additional plants for byproduct recovery of uranium
yrom phosphate rock were nearing completion at Mulberry, Fla., by
[nternational Minerals and Chemical Corp. and Virginia-Carolina
cbemical Corp., and at Texas City, Tex., by Texas City Chemicals,
Inc. 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
Mining Co., near Grants, N. Mex., is nearing completion and the plant
i expected to be in operation this fall. This will bring to nine the
pumber of uranium mills on the Colorado Plateau. New ore-
processing mills also are planned by Kerr-McGee Oil Industries, Inc.,
st Shiprock, N. Mex., and by Vanadium Corp. of America at Hite,
Utah. The first will treat ores produced in the Lukachukai Mountains
wrea, and the second will treat ores from the White Canyon area,
replacing & small plant operated by VCA for several years. Con-
sideration also is being given by Anaconda to the construction of
additional ore treatment facilities at its Grants plant to handle
sindstone-type ores being produced in the area, which are not
smenable to treatment by the present facilities. VCA has modified
and expanded its Durango, Colo., plant, with a resultant increase in
production.




2 MAJOR ACTIVIp

ForeiGN PropUCTION AND EXPLORATION

Deliveries of uranium to the United States from foreign SOUp(o.
during the first half of 1953 continued at a steady rate. South Afrfs
joined the Belgian Congo and Canada as a supplier of uranium ¢, t}tﬁ
free world. ¢

South Africa

The West Rand Consolidated Gold Mines Co., Litd., which begy
operating in October last year, was joined in April by new plantg 01:;
Blyvooruitzicht Gold Mines Co., Ltd. and Daggafontein Mines, Ltd
Additional plants will be completed at intervals over the next SeVerai

years.

Canada

Production by Eldorado Mining & Refining Co., Ltd., from tpe
Eldorado Mine on Great Bear Lake in the Northwest Territory et
schedules. At Beaverlodge, in the Lake Athabaska area of Norther,
Saskatchewan, the first ore treatment plant was completed. A major
shaft being sunk by Eldorado at Beaverlodge to serve three of jig
properties will be in operation this summer, and the first productiop
of uranium from the Lake Athabaska area will occur this year.

Active exploration in the ares surrounding Lake Athabaska resulted
in the discovery of a large orebody by Gunnar Gold Mines, Ltd.
This major discovery by private interests has further stimulated ac-
tivity by prospectors and mining firms in the search for uranium

deposits.

Australia

First production of uranium in Australia will be from the Radium
Hill deposit in South Australia. The property is being rapidly
developed and the concentrator under construction at Port Pirie to
treat ores from Radium Hill will be completed in early 1954. Explora-
tion and development at Rum Jungle in the Northern Territory 1s
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 Proprietary,
Ltd., a subsidiary of the Zine Corp., a leading Australian mining firm.

Ll

e ———c mmmnmww ORI o bl

LT TR ERSE——————eree W SR IR L

pceurrences
in inereasec
sevel‘&l Of tl
The map
Occurrences
that bave
uranillm, as
and the pri1
producers 12(
have exami
deposits. !
of several of
and fluorsps

Action by O

The U. S.
and mineral
the domesti
also have t:
U. S. Burea
and evaluat
and certain
an investig:
include ope:
Tennessee a
has made
program of
uranium Ppr¢
the Defense
May 1953,
Defense Mj



_yART-JUNE 1053 3

DomEestic EXPLORATION

The Colorado Plateau continued to be the center of the Com-
§ gion’s domestic exploration program. However, ‘new centers of
§ 7 ntial production are becoming increasingly important. An
. !"tftanding example is the area in South Dakota and Wyoming
ot 'uﬂding the Black Hills, where a substantial output of ore now is
%; ¥ delivered to the Commission’s ore-buying depot at Edgemont,
femaa_k_ The Marysvale, Utah, area continued to be an important
i;,ducel' during the last 6 months, and minor production was obtained
¥ o number of properties in the Colorado Front Range and the
gaulder Batholith region of Montana. Recent discoveries of new ore
arences in & number of widely separated points in Arizona resulted
. pereased prospecting and exploration activity in that state, and
évem] of the properties are producing ore.
. " The map on page 4 illustrates the wide distribution of uranjum
pcCUITences in the United States and the varied types of deposits
= gt have been found to be uraniferous. The carnotites, copper-
' granium, asphaltite and limestone-type ores occurring in sediments,
ad the primary vein deposits have been the only important uranium
producers to date, although the AEC and the U. S. Geological Survey
wve examined every known ore type in their search for commercial
feposits. The Commission is actively investigating the potentialities
of several of the low-grade sources, such as phosphates, shales, lignites

and fluorspars.

§
2 Adion by Other Federal Agencies

The U. S. Geological Survey conducts basic geological, geophysical,
und mineralogical studies for the Commission and carries on about half
the domestic exploration. A number of other Government agencies
tlo have taken an active part in the raw materials program. The
L. 8. Bureau of Mines has had a modest program involving drilling
ind evaluation of monazite deposits, a source of byproduct thorium,
- and certain uranium deposits. The Bureau recently undertook
- m investigation of the Chattanooga shale formation, which will

mclude operation of an experimental mine for the Commission in

Tennessee as part of the uraniferous shale project. The Bureau also

bas made substaptial contributions to the process development
. program of the Commission. Financial aid for tbe investigation of
umnium prospects continued to be provided to private interests by
the Defense Minerals Exploration Administration. At the end of
- May 1953, approximately $890,000 in loans had been approved by

Defense Minerals Exploration Administration for exploration and
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selopment at 36 potential uranium mines in 6 states. The'U. S.
¥ gu of Reclamation contributed to the program by carrying on
B hysical studies on the Colorado Plateau. The} U. S. Bureau of
E’ubhc Roads has supervised access road construction.

throlETLm Industry Program

Through the efforts of a committee representing the American

© ygsociation of Petroleum Geologists, the Society of Exploration

Geophysicists, and the Society of Economic Paleontologists _a_nd
\ineralogists, & cooperative program has beep ]aunchefi to ut{]me
Lhe exploration potential of the petroleurq 11}dustry In uranium
psploration. The program includes: (1) equipping of selsmogx.'aphl.c
feld crews with radiation detection equipment by several major 911
companies, (2) active exploration for radioactive ores by certain in-
fependent producers, (3) examination of all gamma ray We]l-!ogs for
pdications of radioactivity by major well-logging companies, (4)
sddition of radiometric surveying as a service offered by some con-
alting geophysical companies, and (5) monitoring of cuttings from
sismic shot holes for radioactivity.

Airhorne Radiation Surveying

The use of airborne radiation surveying was expanded, with air-
borne surveys being carried on in Wyoming, South Dakota, Arizona,
New 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.

. Additional Exploration Offices

Expansion of the Commission’s exploration program during early
1953 made necessary the establishment of additional suboffices at
Douglas, Wyo., Phoenix, Ariz., Albuquerque, N. Mex., and Ishpeming,
Mich. The new production suboffice at Plant City, Fla., also will

- perform functions in connection with the exploration program. The
: map on page 6 shows all the offices of the Commission, U. S. Geo-

bgical Survey and U. S. Bureau of Mines from which uranjum ex-
Ploration activities are directed and at which assistance may be

~ thtained by industry and the public.!

! D!scussions of the services available at these offices for prospectors are included in the Eleventh and
teenth Bemiannual Reports to Congress on pages 8 and 10 respectively.

SHESE 10
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Raw MaTeERIALS RESEARCH

Research in the field of raw materials involves studies in basic
2010ZY geophysics, and mineralogy, in the development of new ore
£ stment processes, and in the improvement of ore treatment

tre .
processes now in use.

Rgsgarch in Geology

4. TResearch by competent institutions and individuals is an important

art of the Commission’s exploration program, influencing the

4 spproach and emphasis of the actual reconnaissance and physical

loration. New and more effective exploration techniques have
resulted from the research program. These include the development
of geologic guides or criteria for conducting physical exploration and
ihe development of instruments and equipment for the laboratory
and field, such as drill hole logging devices and carborne and airborne

: 1 diation detection equipment.

Interesting developments have been made in the application of
geophysical techniques other than radiation detection to the explora-
tion program. These include seismic refraction, electrical resistivity
surveying, natural potential studies, and the electric-logging of drill
holes 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
inuranium exploration. Other techniques being investigated include
geobotanical prospecting studies by the USGS. These studies involve
the collection and analysis of plant material in favorable locations.
The application of this method, while limited, has resulted in at least
oneore discovery. Exploration techniques using geochemical methods
gre also being developed.

Fundamental geological and mineralogical studies have been
pursued to determine origin and manner of occurrence of uranium and
itsassociated elements. Analytical methods have been developed and
mproved, and basic studies in thorium mineralogy have been made.
A 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,
Columbia University, Harvard University, Iowa State College, Uni-
vesity of Minnesota, Pennsylvania State College, Stanford Uni--
versity, University of Tennessee, and the University of Utah.
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Research in Process Technology

New processes continually are being sought for the more efficigy a,
economical recovery of uranium from its various ores, as wel] g t}ld
recovery of uranium from new types of ore deposits and the recoverl%
of the small quantities of uranium occurring in several IOW"“Pad)
materials, such as phosphates, shales, and lignites. Results of che e
studies have had application to foreign as well as domestic oreg e

The several types of ores on the Colorado Plateau, such g4 the
copper-uranium, asphaltite, uraninite, the high and IOW"V&B&diuI;
content carnotites, the roscoelites, and the limestone-type ores, gy},
have required special study.

Several years of intensive research preceded the initial Productioy
of byproduct uranium from Florida pebble phosphate, and considergh
research and process development still is under way in this fig)y
Phosphate rock is the first domestic low-grade source of uranium, gy d
efforts are continuing to utilize the uranium present in other low-grage
materials. These include additional phosphatic sources such as
phosphoria formation of Montana, Idaho, Wyoming and Utah, apq
the submarginal phosphate beds overlying the commercial phosphats
rock in Florida.

Uraniferous Shale Project

An investigation of the economic feasibility of extracting uraniym
from the uraniferous shales of the southeastern United States has been
launched. On January 30, the Commission announced that a small
experimental mine will be operated by the U. S. Bureau of Mines in
Tennessee to develop a satisfactory method for mining these shales,
The USGS and USBM are conducting a drilling program on the
Chattanooga shale to obtain better knowledge of the uranium oc-
currence. Studies in basic geology and mineralogy have been under
way for some time at the University of Tennessee and Pennsylvania
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 other
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

sfter new processes are discovered, they must be deve!oped into
c;nomic and efficient methods of recovery in the mill. This 11.1vol'ves
i fgﬁdies in materials handling, equipment design and application,
5 ,,:;%;}Wsheet design and cost estimates.

: I The several plants now under construction to recover uranium from

posphate rock, Colorado Plateau ores, and foreign sources, such as
. (he gold ore residues of South Africa, are the result of extensive re-
g search and process development. The center of the Commission’s
rocess development activity is the Raw Materials Development
"%aboratory, which went into full operation early this year at a new
jpcation in Winchester, Mass. The laboratory, operated for the
(ommission by the American Cyanamid Co., previously was located
i Watertown, Mass.

Other important contractors in this program are the Rohm & Haas
Co., of Philadelphia; Dow Chemical Co. at its Pittsburg, Calif.,
jsboratories; International Minerals & Chemical Corp., U. S. Phos-
phoric Products, both in Florida; the Merrill Co., San Francisco;
the Tennessee Valley Authority at Muscle Shoals, Ala., and Armour
. Fertilizer Works, Chicago, Ill. In addition to the developmental
. york in the laboratories, an important phase of the program has been
* theon-site plant assistance rendered by contractor personnel in setting
: yp and operating laboratory facilities, pilot plants and full scale
treatment plants.

Pilot Plants for 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. Another pilot plant has been
set up at Monticello, Utah, to attack special problems.

New processes also are being tested by Anaconda Copper Mining
Co. at Grants, N. Mex., and the Climax Uranium Co. at Grand
Junction, Colo. Personnel from Winchester are working jointly with
: the Bureau of Mines station at Salt Lake City on pilot testing a
i fowsheet for the proposed Shiprock plant.

Production

- Production schedules for the first 6 months of 1953 were met, and the
. tmount of fissionable materials produced considerably exceeded that
* ofany previous period. Unit costs of production continued to decline,
ind now are at the lowest level in the AEC’s history, despite increases
0 wages and material prices.
259630—53——2
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Construction Progress

The record output resulted from the completion and gye,
operation of several production facilities. Part of the gaseoyg diff
sion facilities at the Paducah, Ky., plant is in operation. At Hang, N
a new reactor and a chemical processing plant have contributedrd’
plutonium production. Some of the supporting facilities at, Sgv to
River are already in operation, preparing materials for start-up
first major production units at that site.

Construction of the Feed Materials Production Center at Fernalq
Ohio, was essentially complete by June 30, with a few units stj}] u;nd(.;.
construction.

Construction of the expanded production facilities authorized g Year
ago proceeded essentially as scheduled. A reanalysis of the lang Te-
quirements for the new plant at Portsmouth, Ohio, resulted in the
reduction of the area to be acquired from the 6,500 acres previously
planned to 3,700 acres. As of June 30, 73 percent of this land haq
been acquired. Peter Kiewit Sons’ Co. of Omaha, Nebr., the generg]
construction contractor for the Portsmouth plant, has selected g
major subcontractors. They are the Grinnell Corp. of Providence
R. 1., for the mechanical work; Reynolds Electrical and Engineering’
Co. of El Paso, Tex., and the Newberry Electrical Corp. of Los Angeles
Calif. (coventurers) for the electrical work; and George N. Koch’
Sons’, Inc., of Evansville, Ind., for the sheet metal work.

€ssfy]
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Electric Power for Paducah

The first electric generator unit of TVA’s Shawnee, Ky., steam
plant began commercial operation on April 9, 1953. Test operation
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 to the
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 &
million cubic yards of dirt have been moved at each plant site. The
first “pour”’ of concrete was 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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Construction and Supply

35 of January 1, 1953, the Nation’s capital h'lx’es!;ment in.a,tomic
pnergy plant facilities was about $4 billion, which is a,pproxmlaf;ely

asl to the total invested in plant and equipment. of the Umtefi
gtates Steel Corp., in both cases before depreciation. An addi-
jional $3.5 billion has been authorized in budgets for f.is.c.&l year 1953
or earlier years for construction of new AEC plant facilities. .

Construction activity for the expansion of atomic energy production
gcilities authorized by Congress in July 1952 continued at a high level
during the first half of 1953. During this period, costs incurred for
ihe overall AEC plant and equipment program averaged about $92
million & month, and accounted for approximately 3 percent of the
total expenditures for new construction in the United States. It is
snticipated that monthly costs will increase gradually during the latter
palf of 1953, reaching a peak of about $130 million during the early
part of 1954. They will then approximate 5 percent of total esti-
mated United States new construction expenditures.

Transportation

Negotiations 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
feasible 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 agreement.
This 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 firms qualified to participate in AEC procurement, and

other matters.

Small business received direct contract awards amounting to $36.1

* nillion, 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, Sjp, -
continues to be necessary for most construction programs apg thlt
operation of major facilities to be carried out by large, cost-type ¢
tractors, their award of subcontracts provides the best opportunity le‘
small business participation in the atomic energy program. Subconr
tract figures for AEC cost-type contractors during the period July L
1951, to March 31, 1953, showed awards amounting to $521 millioy
Small business concerns were awarded $225.6 million, or 43.3 pechm'
of the total. ’

Priorities

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

Necessary administrative actions were taken to assure an orderly
transition from operations under the Controlled Materials Plan, which
applied to all production and construction, to operations under the
Defense Materials System, which replaces CMP with respect to orders
calling for delivery after July 1, 1953, and which applies only to AEC
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 programs is
still critical and is receiving close attention from the Commission.

Licensing Controls

Several reports have come to the attention of the Comumission 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 Comunission
had authorized or sanctioned the use of such ores for treatment of
these afflictions. TFrom the information presently available to the
Commission, there appears to be no basis for concluding that exposure
to radioactive ore is of any therapeutic value. In view of the diversion
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ofore from production channels that is involved, the Commission is
__ording against the transfer of ore for such uses. The Commission

o has provided information to other Federal agencies concerned
" regarding the use of uranium ore in this manner.

n——"

Military Application

B Awnnc weapons production proceeded at the rate authorized by the
3 President. Research continued to be directed at improvement of
i current weapon models and development of new models to meet the

4 equirements of the Armed Forces. ,

b The construction of the facility at Rocky Flats, near Denver, Colo.,
will be completed this summer and shakedown of those portions of the
plant not currently in operation will commence.

In January, a site near Macomb, Ill., was selected for a new explo-
sives processing and assembly plant. The new plant will not handle
radioactive materials.

Selection of this site, the former location of World War II Camp
Ellis, was based on factors including availability of Government-owned
land suitable for operating requirements, proximity of communities
where housing can be provided by private enterprise for operating em-
ployees, and availability of utilities, labor, and transportation. Con-
gtruction 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-
tract 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 & 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
and 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.

[ A T

i
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Test Activities

: A'series of 11 nuclear detonations for test purposes was conducted
: duI_'mg March, April, May, and June at the Nevada Proving Ground.
_ This was the longest and most complex series yet conducted at the
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Nevada Proving Ground, and these tests were undoubtedly the
important events in this period in the weapons field.

The major results of these test operations have been to indi,
several very profitable avenues to new and improved weapopg aat‘e
thus to afford the opportunity of substantially greater atomic Wez;pond
capability for the United States. The 11th shot, added late iy t}I::

Mosgt

" series, emphasized the value of the continental test site in that i

permitted the shot to be scheduled, fired, and the data returpeg )
the laboratory all within the space of one month, thus enhancmg
the speed of weapon development activities. This added shot ha
obviated the necessity of a full-scale test series originally planneq fof
the fall of 1953. A

As in the past, the Commission, in conducting the tests, workeg
closely with the Department of Defense, the Federal Civil Defenge
Administration, and other government agencies and private enger.
prises participating under contract with the various governmey
agencies. The Commission, through its contractors, was responsib],
for the test devices and diagnostic measurements, while measurementg
of effects were performed by the other interested agencies.

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

The Federal Civil Defense Administration subjected two typical
American frame dwellings and 51 vehicles to the effects of the first 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 weapons,
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 L.

Community Operations

In April, the Commission submitted to the Bureau of the Budget &
draft of legislation to facilitate the establishment of self-government
and to provide for private ownership of residential and commercial
property in Oak Ridge and Richland. The plan approved by the
Commission is based on recommendations of an advisory panel of
private individuals experienced in the fields of housing and COMIUNItY
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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Esf,ablishment of self-government at the two commgnities Is 1n
S dependent on State law. The Washington 1eg1§lature has
. oted enabling legislation under which Richland could incorporate
?)n vote of the residents. Tennessee practice requires approval of
v charters by the State legislature. To pave the way for charter
cjtyroval at the present session of the Tennessee legislature and thus
' i;?gid the necessity of waiting until the 1955 session, an advisory
B‘}erendum of Oak Ridge residents was held on March 31, 1953.
f:t that referendum the residents, by substantial majorities, voted
;pst incorporation on January 1, 1954, and against adoption of a
pl.(,posed charter. : . . o
" The Commission does not regard the negative vote on ineorporation
ot Osk Ridge as a vote against the principle of self-government or as
s permanent block to incorporation at Oak Ridge. Unfox:tunately,
it was mot possible for the residents of Oak Ridge to be informed,
prior t0 the referendum, regarding the specific terms of property
sales or the nature and amount of assistance to be received from the
Federal Government in the event of incorporation. Lacking such
information, the residents were understandably unwilling to commit
ihemselves to incorporation by a specified date.

T

§

Housing AND CoMMUNITY FACILITIES

Sarannah Ruver

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,
2915 are for rental, and the remainder for sale.

All of the 4,500 dormitory accommodations built for construction
workers bave been removed. The Lyles and Lang Construction Co.,
builders and operators of the dormitories, has filed suit against
du Pont, the AEC prime contractor, claiming the amount of $1,182,-
46165 as due under its contract and an additional $107,602.58 as
dsmages 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 which
seeks recovery of all monies paid under the contract on the theory
that the plaintiff nullified the agreement by its own acts.

Ot the original 4,000 trailers providing family accommodations for
toustruction workers, more than 1,300 had been disposed of by the
ad of June. This action was taken because of lack of demand
1 rmsulting from the decreasing trend of comstruction employment.
: The trailers were disposed of through public sale, with the salvage
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proceeds credited to the Government. Trailers will be re
decreasing numbers for another 12 to 15 months.

Total Federal assistance by agencies other than AEC for faci]
to the communities in the vicinity of the plant area, in additiop, to i}
programmed housing, includes $11,549,574 for schools; $2,804,1¢ fu_.
sewerage facilities; $2,754,261 for waterworks; $300,000 for g hOSDithlr
$492.600 for police and fire protection; and $4,326,000 for 1‘033 ;
Grants for the Augusta area were based on the impact of the Ay, 5.
Camp Gordon as well as on the impact of the AEC’s Savanng), R; \) xs
plant. The amount for schools includes both the grants for copg tru(;r
tion of classrooms and the total amount programmed through Jyy, 35.
1953, for operation and maintenance expenses under Public Lay, 874

C{Uil‘(}d in

lti('s

Paducah

By the end of June, all ot the 500 Title VIII permanent hoyg,
units were completed, and about 300 of the 450 permanent rep
housing units programmed by the Housing and Home Finance Agency
were completed. Total Federal assistance for facilities in additiop to
housing includes $2,797,003 for schools, $1,302,700 for seweryg,
facilities, and $56,869 for waterworks. °

Portsmouth

More than a third of the 750 temporary units and the 1,000 perma.
nent dwellings programmed by HHFA under Public Law 139 were
under construction by the end of June. It is estimated that ap
additional 1,450 temporary and 1,000 permanent units may be re-
quired in order to meet the 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 children of
permanent employees attending Portsmouth area schools as a direct
result of in-migration of AEC and contractor employees. It will be
necessary to provide accommodations for these children, either under
an extension of Public Laws 815 and 874 or through other means.

JA
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] March, the Federal Housing Administration approved the forms
, fe J leases to permit construction in Oak Ridge of privately financed
§ 4B nder provisions of Title VIIT and Title IX of the National
a2 -vg Act. A sponsor was selected for the 500 units of Title VIII
3% . while the FHA issued commitments to builders for con-
: I oion in Oak Ridge of 400 units of Title IX housing. A contract
htﬁb l;een awarded for construction of a junior high school.

: Of the two 500-unit Title VIII privately financed housing projects
E gﬂd(._‘.ﬁ,_,.'cox;lsl:ruction in Richland, 131 units have been completed.

‘ “W‘}Wﬂi‘\”}ﬂuu"fw,m\:w.h\‘i“w\ il

I Alamos

. Approval has been granted for disposal of up to 250 of the 413
pousing units and 6 of the 19 barracks located at White Rock Con-
+ gmetion Camp. This camp was established in 1948 to house con-
suction workers engaged in the laboratory and community construc-
. ion program at Los Alamos. With the decrease in construction
ytivity & number of these units are no longer required.

RentT CoNTROL

o PR

(ol Ridge

A petition for an increase in rents under Federal rent control at Oak
Ridge was filed with the Area Rent Director on March 3, 1953. The
stition has not been acted upon.

A o i

Richland

The 10 percent increase in rents at Richland, placed in effect on
January 1, is considered insufficient and not in conformance with rates
+ termitted by the Housing and Rent Act of 1947, as amended. A
~ protest, filed with the Washington, D. C., Office of Rent Stabilization
on April 30, is pending.

o
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Savannah River

Adoption of the Housing and Rent Act of 1953 served to decong
the Savannah River trailer rents, since the trailers were cong tructrol
after February 1, 1947. The Commission is presently determinied
what rental rates should be established for these trailers in conf Ormann‘g
with general Governmental policies. te

Los Alamos

To comply with Bureau of the Budget regulations, SUrveys o
utility rates at Los Alamos and utility and rental charges for AEC
housing on Sandis Base were completed recently. Overall illcreasg
have been recommended at both installations and will become effectiv;

August 1, 1953. .

Reactor Development

The period covered by this report included a greater number of sig-
nificant events in reactor development than any previous 6 montjg
in the Commission’s history. These events indicated acceleratiné
progress in the development of reactors for power generation, nucleg,
propulsion, and improved production of fissionable material.

‘“Breeding,” or producing as much nuclear fuel as is consumed ip g
reactor, was successfully demonstrated in the Experimental Breeder
Reactor at the National Reactor Testing Station in Idaho. This
demonstration reinforced the belief that known resources of uranium
may be large enough to constitute a major source of energy for many
years. The Homogeneous Reactor Experiment at Oak Ridge N ational
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-
ation 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 addition to these achievements, the Commission developed a
positive policy designed to recognize the development of economic
nuclear power as a national objective. It is believed that the develop-
ment of competitive nuclear power will be hastened by this policy
position, which will promote and encourage free competition and
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. celopment. The policy statement, which was presented to the

Toint Congressional Committee on May 26, is as follows:

,TATEMENT OF POLICY ON NUCLEAR POWER DEVELOPMENT
gTATE

!

We believe the attainment of economically competitive nuclear power to be a
oal of national importance. Reactor technologyv has progressed to the point
i,here realization of this goal seems achievable in the foreseeable future if
the Nation continues to support a strong development effort. It vE'ould be a
major setback to the position of this country in the wor.ld to allow its present
1egdership 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 this field and to promote the construction
of experimental reactors which appear to contribute substantially to the power
reactor art and constitute useful contributions to the design of economic units.

5. In addition, it is the conviction of the Commission that progress toward
'gconomic nuclear power can be further advanced through participation in
the development program by qualified and interested groups outside the
Commission, ‘

i We recognize the need for reasonable incentives to encourage wider partici-

tion in power reactor development and propose the following moves to
gttain this end:

(a) Interim legislation to permit ownership and operation of nuclear power
facilities by groups other than the Commission.

(t) Interim legislation to permit lease or sale of fissionable material under
safeguards adequate to assure national security.

(¢) Interim legislation which would permit owners 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
security 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.

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

(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.

i It is the objective of this policy to further the development of nuclear plants

which are economically independent of Government commitments to purchase
veapons-grade plutonium.

& We 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

lime is not yet at hand for the report called for in Section 7 (b) of the Atomic
Energy Act of 1946.

1.
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REsEARCH AND TESTING REACTORS The

The Materials Testing Reactor, located at the National Re&(:tor ; 51-,31310;
Testing Station in Idaho, was operated on a continuous basis, The b pree r:
reactor, operated by the Phillips Petroleum Co., provided irradi&tion ¥ oratol.

{
{

facilities for more than 110 tests being performed in the Teact,

development program. Thirteen irradiation experiments have been, Homog
completed. i
Much specific information was released concerning the irra'di&tion Suct
facilities, power level, neutron fluxes and coolant temperatures of the full des
MTR. These data will permit the most effective utilization of the was ac
reactor for the production of special radioisotopes for unclassifieg Use atory-
and for the planning of unclassified basic irradiation expeﬁments’ experi
Some significant data on the MTR are: o was Pr
Design power level ... -._. 30,000 kw. H r?h e
Coolant- oo oo e Water. : a 011‘0111
Coolant temperatures_ .. ... - _--__ 100° F. inlet; 111° F, outlet,. that ti
Coolant flowrate_ ... __.- 20,000 gallons per minute. HRE 1
Fast neutron flux available for irradi- 1 x 10 (100 milliox.l million) neutrong that la:
ati_on experiments. . per square ger‘xtlmet.ext per secong. : costs 0
Maxxmum.ther.ma.l neutron_ flux avail- 4 x 10" (400 m1111‘on million) neutrong Expc
able for irradiation experiments. per square centimeter per second. jives 0
Eaxperimental Breeder Reactor
Laboratory analyses of representative samples from the fuel ele- ,
ments of the core and from the natural uranium blanket that surrounds On .
the core of the Experimental Breeder Reactor have disclosed that the the .St
amount of new fissionable material (plutonium) produced in the £ Statior
reactor is at least equal, taking into account chemical separation { compa
losses, to the amount of uranium 235 burned during an extended May 3
period of operation. These results confirm the belief in the feasibility .Furt.he
of the breeding process as outlined in 1944 by a group of scientists at is being
the Metallurgical Laboratory, operated by the University of Chicago the cr
for the Manhattan Engineer District. Ch&m.m
The only fissionable fuel that occurs in nature is uranium 235, which to this
constitutes less than 1 percent of normal, natural uranium. The . % Labora
more common form of the element—uranium 238—may be converted g
into plutonium in a nuclear reactor. However, until breeding was ; Subma;
demonstrated in the EBR, scientists were not certain that plutopium |
could be produced in amounts equal to or greater than the fuel ? The
consumed. : Labora
The significance of the breeding process is that in theory all of the ‘ land-bs
world’s supply of minable uranium and thorium can be made to power
undergo fission. i and en
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The EBR is continuing in operation at the National Reactor Testing
...4ion, producing more data relating to the problems associated with
bti oding- It was designed and is operated by Argonne National Lab-
pree= =

@rﬁt’ory :

i MOgEneous Reactor Experiment

guccessful operation of the Homogeneous Reactor Experiment at
: || design power, with generation of about 150 kw. of useful electricity,
£ 2;5 accomplished on February 24 at the Oak Ridge National Labor-
= 3 ory- This is the second reactor to generate electricity on an
’ gimental basis. The first electric power from nuclear energy
' s produced by the EBR in December 1951.
The basic purpose in building the HRE was to determine whether
- greulating fuel reactor would operate smoothly. Tests have shown
st the reactor operates without large nuclear fluctuations. The
- § ARE represents an approach to nuclear power in which it is hoped

¢ et large economies may result from the use of liquid fuel, minimizing

* osts of fuel fabrication and chemical processing.
Experimental operation of the HRE is continuing, with the objec-
3 yres of solving many remaining chemical and design problems.

Navar Reacrors

i

On March 31 it was announced that the land-based prototype of
the Submarine Thermal Reactor at the National Reactor Testing
Station had achieved ““criticality,” which means that the nuclear
; components 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
is being brought to full power. These experiments will serve to train
the crew of the USS Nautilus, and to determine the operating
characteristics of the submarine’s power plant, which will be similar
to this land-based prototype. The STR is a joint Argonne National
¢ laboratory-Westinghouse Electric Corp. project. '

Submarine Intermediate Reactor

- The General Electric Co., through the Knolls Atomic Power
- Laboratory and through subcontractors, continued construction of the
{ lind-based prototype of the Submarine Intermediate Reactor and its
- bower plant at West Milton, N. Y. The first group of naval officers
- d enlisted trainees has reported for training, and will assist in the
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operation of the reactor and power plant. These ‘men are the nucle,,
of the crew that will man the USS Sea Wolf, which will be poWere(;

by an SIR-type reactor.

MAJOR ACTIVITy,

Submarine Advanced Reactor

Design work by the Knolls Atomic Power Laboratory, with assig
ance from the Argonne National Laboratory, is under way for develop
ing an advanced nuclear power plant for a submarine of significany),

higher speed than the first two nuclear-powered submarines.

Large Ship Reactor

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

AIRCRAFT REACTORS

Construction contracts aggregating approximately $5.5 milliop
were awarded in March for the administration and assembly ang
maintenance areas for the ground test facilities at the Nationg
Reactor Testing Station in Idaho and for other facilities at Qak
Ridge National Laboratory required in the program for the develop-
ment of an aircraft propulsion reactor. The military requirements
for an aircraft reactor have been modified and the program has beey
recast to develop the best possible nuclear power system.

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

CuEMICAL PROCESSING PLANT

The new chemical processing plant at the National Reactor Testing
Station, operated by the American Cyanamid Co., began operation
in February. This plant was designed to recover fissionable material
from used reactor fuel elements from a variety of nuclear reactors.
Cost of the plant, with presently planned processing facilities, 18
approximately $34 million.

Do s ey e
PR B

e T —— mw .

-

““”““"‘WWWWWwwwwmmmmmmm.m.mmmmwmmwamw-w "

I

BT T —

JANUARY™

Condens
gummer b;
Owe_['-pr 'O¢
Advisory (
publi(ﬂy oI
Prmtlng O

Dow.Detrm

The Doy
jtures in th
ing with th
This incluc
Dow Chem
Co., and -
firms havel

Twenty-t
the group.
funds for o
group last
new compa
Baltimore,
Niagara M
Electric Po
Corp., Rocl
Chalmers )
Corp., Deta
Engineers ¢
Electric Co
York, N. Y.

Pioneer Sert

In March
six Pioneer
power study
Wheeler Cor

! Monsanto Cher
and Dow Chemical
m_,. both of Chicag

! “Reports to the
the Superintendent



" gARY-JUNE 1953 23
N
INDUSTRIAL PARTICIPATION

condensed declassified versions of the reports submitted last
er by the first 4 industrial groups ? studying the feasibility of

3 ger-producing reactors were prepared with the assistance of the
' qrisory Committee on Industrial Information. They were released
_plicly on May 31, and may be obtained from the U. S. Government

!f

t P e Office
) printing
ly

Dow.Detroit Edison Group

° rhe Dow-Detroit Edison group has increased its planned expend-
gres iR the joint development of nuclear power which it is conduct-
! »with the AEC to more than $1 million for the calendar year 1953.
?Dms includes work being carried on by the four original companies:
Dow Chemical Co., The Detroit Edison Co., The Babcock & Wilcox
(o, 8nd Nuclear Development Associates, Inc. The latter two
sp . gmshave been affiliated with the study since its inception in May 1951.

{ Twenty-three other companies have since become associated with
i jegroup. They are contributing both trained personnel and some
. jnds for outside research. Eleven of these companies joined the

n ) group last year. Twelve more were admitted in April 1953. The
d ~ pew companies are: Consolidated Gas Electric Light & Power Co.,
al - paltimore, Md.; The Hartford Electric Light Co., Hartford, Conn.;
k ¢ Yisgara Mohawk Power Corp., West Syracuse, N. Y.; Potomac
>- . Rlectric Power Co., Washington, D. C.; Rochester Gas & Electric
ts ~ Corp., Rochester, N. Y.; The Southern Co., New York, N. Y.; Allis-
n - (halmers Manufacturing Co., Milwaukee, Wis.; Bendix Aviation
¢ Corp., Detroit, Mich.; Ford Motor Co., Dearborn, Mich.; United
\s : Engineers & Constructors, Inc., Philadelphia, Pa.; Atlantic City
d Eectric Co., Atlantic City, N. J.; and Gibbs & Cox, Inc., New
1S > Yok, N. Y.
v
M £ Pineer Service-Foster Wheeler Group
In March, the Commission approved the informal association of
1 ix Pioneer Service and Engineering Co. clients with the nuclear-
* power study being conducted by Pioneer Service and the Foster
:;-: Wheeler Corp. Like the studies of the first four groups, this study
ul i

'Monsanto Chemical Co. and Union Electric Co., both of St. Louis; Detroit Edison Co., of Detroit,

R % =dDow Chemical Co., of Midland, Mich.; Commonwealth Edison Co. and Public Service Co. of Northern
' g;‘both of Chieago; and Bechtel Corp. and Pacific Gas & Electrie Co., both of San Francisco.

N Reports to the U. 8. Atomic Energy Commission on Nuelear Power Reactor Technology,” for sale by

™ Superintendent of Documents, U. 8. Government Printing Office, Washington 25, D. C. Price 25 cents.
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consists principally of a survey of the feasibility of design, consy
tion, and operation by private industry of power-producing re&cﬁ Ue.

The Pioneer Service clients will contribute to the project, ﬁn&ﬂdslﬁi'
and in return will depend on Pioneer Service for advice concey 1y,
their position in the nuclear-power field. 'The six companies , %
Louisville Gas & Electric Co., Louisville, Ky.; Northern States Po‘:%'
Co., Minneapolis, Minn.; Oklahoma Gas & Electric Co., Oklyp, er
City, Okla.; San Diego Gas & Electric Co., San Diego, Calif.. Ol‘egm&
Power Co., Medford, Oreg.; and Wisconsin Public Service o on
Milwaukee, Wis.

MAJOR AcTV

Commonwealth Edison-Public Service of Northern Illinois Group

A second report from the Commonwealth Edison-Public Servic, of
Northern Hlinois group was received early in 1953. The report Cov.
ers a power reactor which differs considerably from those discusseq n
the first 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 dyg].
purpose reactor for the production of both power and plutonium,
The group has made proposals recommending pilot-plant stages
particularly of the non-nuclear mock-up type.

Bechtel-Pacific Gas and Electric Group

There has been no change in the status of this program, which
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 Alkron, N. Y.
The AEC has contracted to buy 150,000 pounds of sponge zirconium
metal each year for 5 years at a fixed price of $13.46 per pound.

Fission-Product Utilization

The Commission’s fission-product utilization program continued,
with the principal investigations being conducted at Brookhaven
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nal Laboratory, University of Chicago, Columbia University,
“abochusetts Institute of Technology, University of \Iw}ngan,
s elaer Polytechnic Institute, Stanford Research Institute, the
- ican Meat Institute, and the Food Research Institute. It has
*“1 rd termined that radiation can promote certain chemical reactions,
olving oxidation and halogenatlon For example, benzene hexa-
e ride has been produced in the laboratory. Indications are that
enzatlon of various organic compounds may be promoted
osure to high-energy radiation of the type found in fission

qcts from nuclear reactors. No commercially competitive proc-
}@d s have been developed to date, however, and these studies still

1n 8 prehmma.ry stage.
5 Research is continuing in the field of sterilization of foods by radia-
o, Although it has been demonstrated that radiation sterilization
" ossible, various problems remain to be solved before it can be
,ﬂnsldered technologically feasible or economically competitive with
g nVentnonal sterilization methods.

y
? ’

idding Development

The atomic energy program is a large user of type 347 stainless
«ecl, an alloy that may be used under very corrosive conditions at
jich temperature. Since much of this material is fabricated by
slding, the development of suitable welding materials and methods

g of vital importance. Welding alloys which are presently avail-
sle commercially fall into two general types. One of these is suit-
sble for service involving severe corrosion but not for high-pressure

~ ue; the other is suitable for high pressures but not for use at high
| remperature or under highly corrosive conditions.

For the past year, the AEC has sponsored a program directed to the
dsvelopment of a welding alloy which will have the corrosion resistance
of the parent metal, and at the same time remain suitable for use at

~ bich temperatures and pressures. Although this investigation has

- mot been completed, two alloy compositions have been developed
shich appear very promising. On the basis of data developed to
ate, The Public Service Electric and Gas Co., Newark, N. J., has
nquested and secured permission to use samples of both of the pre-
ered alloys in service tests involving steam at 1,150° F. and 2,700

: punds per square inch pressure. This company has concluswely

. temonstrated that alloys available commercially are not suitable for

i bisservice. The AEC will receive all data from the tests. .

© 259630—53——3
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SANITARY ENGINEERING
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Representatives of the Ohio River Valley Water Sanitatigp ¢
mission visited a number of AEC facilities in the Ohio River Va(l)lh
in February to study waste disposal problems associated wity, i
plants. The water supply and waste disposal efforts and Obje(ztil
of the AEC were explained to the group, which consists of Govery,
representatives from the eight States in the Ohio Basin.

The United States Weather Bureau prepared a useful set of 2
ment charts for the calculation of diffusion of gaseous effluentg
the atmospherc. These charts were published in the open litepy
in February. : '

In cooperation with the U. S. Geological Survey, which mag,
mineralogic and . petrographic analysis of natural earth m&teﬂal;
from the National Reactor Testing Station, a policy has been eSta;
lished for the evaluation of radioactive waste disposal practicesg
the Testing Station.

("y
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Treatment of Low-Level Liquid Wastes

New York University studies of treatment of Knolls Atomic Py
Laboratory laundry wastes indicate that these wastes can be tregteg
in standard sewage treatment facilities, using trickling filters, at cog;
considerably lower than evaporation or other special treatments ygeq
at present. At Johns Hopkins University, related studies resulteq
in development of an ingenious system of rotating tubes on which wil
grow the zoological organisms found in trickling filter plants. Sludge
digestion investigations at the University of Illinois showed that
levels of activity up to 16 millicuries per liter of phosphorous 32 dig
not adversely affect the process. About 99 percent of the activity
was concentrated in the sludge solids. A full-scale plant (the first
of its kind) using the trickling filter process is being built at the
National Reactor Testing Station to treat low-level liquid wastes
from the central facilities laundry as well as the sanitary wastes from
this area.

Gaseous Effluent Control

Investigations by Dr. C. E. Lapple, an AEC consultant, showed that
deep bed fibre glass filters can be built for about half the cost of ssud
filters of equivalent capacity. The cost of handling separations plant
offgases can thereby be reduced substantially.

Development work by A. D. Little, Inc., on all-mineral fibre flter
media was completed with the successful full-scale production of &
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ity of the media at the mill of the Riegel Paper Co. Results
o pis work will be made available to filter manufacturers and other
o t.,-ested persons. These media may be used in high temperature
it acid conditions where cellulosic fibre would be unsuitable.
iﬂg‘hé Harvard Air Cleaning Laboratory completed two reports,
,igeﬁloml of Soluble Gases and Particulates From An' Strea;ms With
i élrticular Reference to Fluorides,” and ‘“Air Cleaning Studies Prog-
Pa, Report, February to June 1952.” . -
i;BaSic investigations on aerosols completed at the Unn.ferswy- of
ois included “Determination of the Drag on a Cylindrical Fiber
o Low Reynolds Number,” and “The Role of Particle Diffusion and

mwrception in Aerosol Filtration.”
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 (umbustible Wastes

purning rates of about 120 pounds per hour were achieved in the

ototype incinerator at the Bureau of Mines. Performance tests

cith the model unit are essentially complete. Drawings and speci-

¢ ¢qtions for the model are being prepared so that small units suitable

,;r users of radioisotopes, such as universities and hospitals, can be
ibricated commercially.

[timate Disposal of Radioactive Wastes

The feasibility of permanently fixing radioactivity within the crystal
sructure of natural clays has been demonstrated on a laboratory
wgle. Work is progressing at Brookhaven on the design of a pilot
plant.

Investigation of the technical and economic aspects of sea disposal
" of certain radioactive waste material was started at Johns Hopkins
. University.

Oak Ridge School of Reactor Technology

The Oak Ridge School of Reactor Technology, now in its fourth
sear of operation, has scheduled an enrollment of 80 students for the
923-54 session, which begins in September 1953. Fifty of these
siwdents were selected by a Committee on Admissions from applica-
- tons submitted by industries and governmental agencies. Thirty
i reent graduates from colleges and universities were selected to attend
} & employee-students of the Oak Ridge National Laboratory.

; When the 1952-53 session ends in August, over 200 alumni of
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ORSORT will be employed in 60 industries or Governmeny

engaged in various phases of reactor design and developmenf"gencig_—% %
The experienced engineers and scientists who will attenq t-.he : furam jes
session under sponsorship of their employers represent indust ext %
the Government as follows, some employers sponsoring morerf o g The dem:
one student: Aerojet Engineering Corp.; Allis-Chalmers May hﬁ! § unusual pro
turing Co.; American Cyanamid Co.; American Gas § EI:.:B% £ Iﬂaterials, s
Service Corp.; American Locomotive Co.; American My, ;C‘fﬂ; % a1 used as
Foundry Co.; Department of the Army, Office of the Chief of Ordn: & 2 uclear o8
Department of the Army, Office of the Chief of Engineers. Ullc-f_; for processt
AEC Naval Reactors Branch; Babcock & Wilcox Co.; Be‘s’h} hS reactors: C
Steel Co.; Boeing Airplane Co.; Department of the Navy Burem Qrganize(_l at
of Ships; California Research & Development Co.; Curtiss.yy .ea‘f ized eqUIPT
Corp:, Wright Aeronautical Division; E. 1. du Pont de Neme it on these ma
& Co., Inc.; Electric Boat Division of General Dynamics Cou;g relate 0 the
the Fluor Corp., Ltd.; Foster Wheeler Corp.; General Electri ¢, | materials at
The Goodyear Tire & Rubber Co.; Merck & Co., Inc.; Naval Resea;gg «ill be usefl
Laboratory; Newport News Shipbuilding & Dry Dock Co.; Pray ab elevated
& Whitney Aircraft Division of United Aircraft Corp.; Southep, upackage T¢
Services Inc.; Tennessee Valley Authority; United States Air Foy,., production
Institute of Technology; and Westinghouse Electric Corp. shiplsl and an
The grouj
. bides, ce:
Physical Research o terils.

of crucible n
National La
the property
bination Wit
useful in re
of ceramic 1
the Universi

Among the major objectives of the Commission’s physical research
program are the improvement of the processes used in present opers-
tions and the broadening of the scientific basis for new potentialities
in the use of atomic energy. Basic research is financed by the AEC
in universities, private research institutions, and in the national
laboratories. The national laboratories also carry the major respop-

sibility for solving problems which have an immediate bearing on and North C
current operations of the atomic energy program.
This section briefly describes typical unclassified studies, such as Corrosion,
those for determining the chemical and physical properties of new
materials for use in reactors, and those which seek improved methods The applic
for the chemical separation of fission products from reactor fuels or materials at
uranium from its ores. This section also describes studies of the experience.
behavior of subnuclear particles which are being undertaken to pro- problem. T
vide better understanding of the energy stored in the atomic nucleus basic nature
Progress is recounted in the construction of research facilities and in of reducing it
the development of private interest in research reactors. Argonne D
corrosion of

8queous soh
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ResgarcH oN REAacTOorR MATERIALS

2 The demand in the field of nuclear energy for new materials with
H ssue] properties has stimulated interest in ceramics. Some ceramic
gnt.erials: such as graphite, beryllium oxide, and Portland cement,

g? used as moderators or for shielding purposes in many of the

sclear reactors now in operation. Others are useful as containers
ir processing metals required in the construction and operation of
’i:ﬂgtorsl Ceramics research and development centers have been
. _qnized at Oak Ridge and Argonne National Laboratories. Special-
i:d equipment has been assembled for obtaining engineering data
. these materials. Measurements of interest to reactor technology
iglﬂte to the physical, chemical, and mechanical properties of ceramic
ﬁterials at high temperatures and under intense irradiation. Results
ol be useful for the design of high performance reactors operating
s clevated temperatures. Included in this class are the so-called
package reactors”’ which might be developed for nuclear power
_poduction in remote areas, as well as reactors for propulsion of
: ;Qipg and aircraft.

The group at Oak Ridge is studying pure oxides, borides, nitrides,
yrhides, ceramic-metal combinations (cermets), and other ceramic
aterials.  The Ames Laboratory is specializing in the preparation
#erucible materials for the melting and casting of metals. Argonne
vational Laboratory and Battelle Memorial Institute are exploring
de properties of a number of oxides, nitrides and carbides in com-
‘nstion with various metals as refractory compounds potentially
sful In reactor construction. Other fundamental investigations
{ cramic materials are supported at the University of Alabama,
2¢ University of California, Massachusetts Institute of Technology
ud North Carolina State College.

© Gorrosion

- The application of atomic energy requires the use of unconventional
usterials at temperatures beyond the range of previous industrial
~merience.  Under such conditions corrosion becomes an acute
%mblem. The physical research program includes studies of the
uc nature and underlying causes of corrosion with the objective
“reducing it in specific situations.

-‘Jgf)nne National Laboratory is engaged in basic studies of the
‘mosion of aluminum, zirconium and uranium alloys in dilute
“lous solutions at various temperatures. Subsequently, other
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metals of value as reactor components will be investigated. Scien: the?
: : Nt g ( .
at Battelle are studying the surface reaction rates of hy dnha%; poad it
)QF*;E ] ¢

oxygen and nitrogen with zirconium, titanium, vanadium, thoy, . eIV
. . Tire iit
and niobium. um % proble’l

Until recently, zirconium was a little-used and little-knowy, Mot Sorth
Its properties still are not completely understood. Since it m“tg i‘ol}’t‘e"
coming into extensive use in reactors, fundamental inVest.ig&);\ B pbmini
of its corrosion are being made. Pennsylvania State Cg ‘on i ;gld eft
studying the theory of the corrosion of zirconium, with P&rtigc? 15 qsed D
emphasis on the effect of impurities and the use of halides 4 (d&* ;
rosion inhibitors. Case Institute of Technology is investigatip,, Z; | it
fundamental nature and cause of the corrosion or scaling of zirco;i]' ' Rat
in air at elevated temperatures. The University of Oregop ha:ré § A ne
research program on the electrochemistry of zirconium and ZirCOniﬁ; 3 g mixt
alloys in different aqueous media. i _gcielltis

§  Barl
Separation Chemistry % to sep?
i methof:

In any reactor the fission products, or ‘‘ashes,” ultimately have 1 Curie 1
to be removed to allow the fission process to continue. In pure form § The(
these radioactive byproducts of the reactor operation are yggy cﬂlleq
sources of radiation. Therefore, chemical processes are requireg % chlorid:
for the separation and purification of the fission products, as well § water ¢
as for the recovery of the unused fissionable material. Oak Rido, than #l
National Laboratory, Knolls Atomic Power Laboratory, and Argonr:p § purer I'
National Laboratory have been developing such processes, specig. § 23 WM
izing in the fundamentals of ion exchange, solvent extraction gnq ; radium
other methods for the separation of these materials. Scien

In the more extensive field of separation chemistry, these lahors- i carry 1
tories are interested not only in improving processes presently in § they ue
use for operations such as the extraction of plutonium from irradiated . PreciP!!
fuel, or the recovery of uranium from its ore, but also are looking § the sar

toward the development of new and more economical processes. For be carr
example, ORNL developed the process used in the new chemical
plant at the National Reactor Testing Station in Idaho. KAFPL.
in addition to developing equipment for the Savannah River separs-

tions plant, has made extensive pilot plant tests on the complete §  Asm
separations flow sheet. ANL developed the separation methods %% £CONOoIM
to be used in the recovery of spent fuel for the Submarine Thermal % ores su
Reactor. _ i researc]

Other AEC laboratories also work on separation chemistry as it ' this eff
pertains to their own programs, and many university contractors 2 Chat
are contributing fundamental studies in inorganic and ph}’SiCﬂl i 'f‘}ld at
chemistry which bear directly upon the separations processes. One § State a
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e most widely used processes involves a liquid extra}cti.on colunrm,
1{ has been necessary to study the underlymg principles Whl(}.h
i nine the extent of the extraction. Various phases of this
é%&im are being studied by chemists at the University of Kansas,
;j)b “Carolina State College, Oklahoma A. & M. College, Virginia
_\'aftechnic Institute, and other universities. The knowledge thus
: V-ﬁ'ed is making it increasingly possible to achieve more economical
e (ficient methods for the separation and purification of materials

fjd ip the atomic energy program.

8 ..mw\lm

pdit™ Separation

| new, faster, and more efficient way to obtain pure radium from
;i‘nixmre of the elements radium and barium has been devised by
;@tists at Mound Laboratory.
¢ 7 parium and radium occur together in nature, and are very difficult

o separate because of their chemical similarity. The separation
7 ;emod used commercially today was first used by Marie and Pierre
¢ cyrie in 1898. '

The Curies employed a laborious method of separating these elements
Jled fractional crystallization. They dissolved a mixture of the
lorides (or bromides) of radium and barium in hot water. As the
qater cooled, a solid was formed which contained more of the radium
phan the solution. When this solid was redissolved in hot water,
qmrer radium was deposited in the solid. Repetition of this procedure
3 times during the course of a month gave the Curies nearly pure
adium.

Scientists at Mound developed a method using a solid which would
amry more of the radium from solution in a shorter time. The solid
¢ they used was radium-barium chromate and the method is known as
" mecipitation from homogeneous solution. They were able to purify

the ssme amount of radium as the Curies in about 10 steps, which can

s carried out in a few days.

Raw MaTEeErIaLs RESEARCH

. Asnoted on page 8, the AEC is increasing its efforts to develop

- wonomic methods of recovering uranium from domestic low-grade

: ms such as phosphates and shales. Basic studies of the physical

wearch program are providing long-range fundamental support of

tis effort.

" Chattanooga shales are being studied at Pennsylvania State College
ud at the University of Tennessee. Investigators at Pennsylvania
“ate are attempting to determine the composition, distribution and
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relative proportions of the constitutents of these shales, th,
in which uranium is associated with these compounds, ang ¢
tion of uranium content in comparison with that of o, , *
elements in the shales. Another group at Pennsylvanig Sttr&!
attempting to determine whether uranium is associateq “;i;ﬁt{!
organic matter in the shales, and, if so, the nature of t}, d’x@ .
association.

The University of Tennessee is studying the genesis of ¢},
tanooga shales with emphasis on stratigraphic relationshipg
implications. This work includes a systematic collection of g
shales for chemical assay and study of geologic structures. R
coordinated with the mineralogic studies of Pennsyly
College.

Basic investigations related to the extraction of the uranj
low-grade sources, such as the Florida phosphates, are being Made 5
Columbia University and at Oak Ridge National Laboratory. T?
Columbia group is concerned with phosphate slimes, which gy, ¢
tremely stable suspensions of fine particles in water. They cont? -
uranium, but are difficult to process because of their low ratesg
filtration or sedimentation. Scientists at Columbia University ar:.
trying to devise a means of dewatering the slimes so that they cap ),
handled economically for extraction of the uranium. A group g
ORNL is investigating the behavior of uranium in phosphate g,
tions and is studying solvent extraction in the phosphate syster
The group already has developed an experimental method for
recovery of uranium from the presently unused submarginal materig]
covering the phosphate rock structure in Florida.
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Hice EneErcY RESEARCH

Experiments have yet to reveal the basic role in the structure of the
nucleus played by the newly discovered subnuclear particles called
mesons. Some of these particles are found in cosmic radiation, and some
have been produced from the collisions of high speed particles from the
largest accelerators. Most mesons have masses intermediate between
the proton and the electron, although some are heavier than the
proton. Some are charged positively, some negatively, and some have
no charge at all. All those discovered thus far have a short life, after
which they transform into other mesons or into the better known
particles, such as protons, electrons or gamma rays.

It is clear that these unstable particles must be taken into account
in the theory of the nucleus, but first such fundamental properties as
their masses, charges and lifetimes must be known. The problem of
the nucleus has become more difficult to solve because of the large
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SUAR ¥
~or of mesons which have been discovered. Apparently the end

f‘::;:u §§111€h discoveries has not yet been reached-. .Research in this field is
traji ' ?lf‘u'mg under several contractors of the joint A.EC-Ofﬁce of Naval
THEE L qrch program a,nd' undgr AEC _ spox}sorshlp at Brookhaven
\ uj 3 ?%ionﬂl Labo?atory, University of Cahforpm Rs%dmtlon Laboratory,
mig 3; ‘\ﬁjfofﬂia Institute pf Technology, Ce.mrneg"le Institute of Tgchnt.)logy,
- rsity of Michigan, Purdue University, and the University of

“hay  E ggpesterl :
thejy 3 5ppeﬂdlx 6 lists the unstable elementary particles known at present.
leg of
Sare REesearcH TooLs
State

. order to obtain a better understanding of nuclear energy and the
from _cture of the atomic nucleus, scientists need machines to accelerate
le a¢ oed particles to high energies, as well as nuclear reactors and low-
The - ° particle accelerators to provide sources of neutrons. Under

} ex. % Sﬂm",ued conditions and on a laboratory scale, these instruments
 oduce the same reactions that take place in the large-scale release
S of ‘n quclear energy in fission and other reactions. In order to trans-

&re gte the results of such laboratory experiments into predictions of
I be wrformance of weapons and reactors, electronic computers must be
P at ged to solve complex mathematical problems. There is, therefore,
0lu- ; continuing need for new research tools in the atomic energy program.
tem, During the past six months, plans were made for additional shield-
] t‘,he ng around some of the existing high-energy accelerators, a new linear
erial seelerator neared completion, and plans were made to purchase an

. yditional Van de Graaff accelerator. An increased effort for the

: development of new accelerators has grown out of the discovery of the

. ternating-gradient focusing principle. Groups outside of the AEC

gre continuing to show interest in acquiring low-power research

the ractors. A computing facility is now in use to help meet the com-
3:3 putational needs of the AEC and its university contractors.

the
een Particle Accelerators
;’if:? ~ The results of the tests on the cosmotron at the Brookhaven Na-

ftor - tonal Laboratory will be valuable in the operation of the bevatron at
the University of California Radiation Laboratory. Information has

i been obtained from Brookhaven on which to base a preliminary esti-
m¢ - mateof the shielding required for the bevatron, which is expected to
as { Bointo operation in late 1953. This machine is designed to accelerate

of protons up to 6 Bev (billion electron volts).
rge Studies of the radiation intensities around the syuchrocyclotron at

| the Carnegie Institute of Technology indicate that additional shielding

e T B e
ol i st )
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will be required as a result of improvements now being made jj, 0
oscillator. These changes are planned to increase the protog be; ¢
current by a factor of about 10. The machine accelerates parﬁgm
to an energy of 420 Mev (million electron volts). Additiong] Shiéj :;
ing also will be required for the synchrocyclotron at the Uni\'ersimi (
Rochester. + ol

The building which will house the lincar electron accelergtq,y ..
Yale University is nearly completed. The construction and inst,a[li{
tion of the accelerator and the associated neutron eross-section.p,,
urement equipment will be completed in the fall of 1953. ;g 2@,
Mev machine will be used as a high resolution time-of-flight Vdocit‘—?
selector for neutron cross-section measurements. o

The AEC has authorized a 6-Mev Van de Graaff accelerato, for
Columbia University. This machine will be purchased from the
High Voltage Engineering Corp. and delivered to Columbig iy lat%
1954. It will be used for studies in neutron physics and Ch&rgeﬁ
particle cross-section measurements.

The alternating-gradient principle for focusing charged particle
has been tested experimentally by the AEC at the University of Qy};.
fornia Radiation Laboratory and at Oak Ridge, and independently j,
Niels Bohr’s laboratory in Denmark. Scientists at the Radiatigy
Laboratory have focused the beam of the 40-foot linear proton acce)-
erator, which resulted in a considerable increase in the output currept
density.

Application of the alternating-gradient focusing principle, which
results in confining of charged particles to a beam of unusually small
cross section, may make possible the construction of very high-energy
accelerators at lower cost. The higher energies available with such
machines not only will allow investigators to probe still deeper into
the nature of matter, but also may result in practical applications in
such fields as radiography and radiation therapy.

In view of the promising possibilities, $250,000 was added to the
Commission’s accelerator program for studies looking toward the
possible construction of accelerators in the 10-100 Bev range. Plan-
ning for the construction of such high-cnergy proton synchrotrons is
proceeding at Brookhaven, with the help of Princeton University,
Harvard University, and Massachusetts Institute of Technology, and
among a group of midwest universities participating in the Argounne
program.

Stanford University is investigating the ultimate limitations of the
device known as the traveling-wave linear electron accelerator. A
1-Bev electron linear accelerator, which went into service in December
1952, is being used in these AEC-sponsored studies. It was con-
structed under a joint AEC-Office of Naval Research progran.

ITIE%
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) objective of the project is the development. of conceptual design
;06 of linear accelerators for still bigher energies.
: # pe heavy-particle cyclotron at the Oak Ridge N ational Laboratory
i 0¥ peing used to accelerate large currents of triply charged nitrogen
3 ©  Thenuclei of 9 licht elements between hydrogen and sulfur were
ﬁ‘@'barded with the 25-Mev nitrogen ions produced in this 63-inch
3 W?Otron. More than 20 new nuclear reactions have been observed
1‘*‘6 their average cross sections determined. Many of these are new
of reactions, previously unreported, including reactions in which
froaen nuclei combine with nuclei of such elements as carbon, oxygen,
% "Itd :ulfur to produce the much heavier nuclei of sodium, aluminum,
4 i;d Scandium. ) .
* 7y pew record ion current for cyclotrons was achieved with the 86-
;n;h cyclotron at the Oak Ridge National Laboratory. A proton
; * ent of 3 milliamperes at 22-Mev was obtained, with an overall
éectrical efficiency of 19 percent. Several new isotypes have been
+wovered with this machine. Five new radioisotopes (of gallium,
:(assium, dysprosium, erbium, and thulium) have been definitely
ijemiﬁed. In a study of nuclear structure and nuclear diffraction
:iectS, measurements have been made of the angular distributions of
w\[ev protons’ elastically scattered by 15 different elements from
:an'llium to thorium.

=
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asearch and Training Reactors

During the past 6 months, universities have shown continued
-terest In acquiring reactors for use in research and in the training of
afents.  Through no-fund contracts, the AEC is cooperating with
wveral Institutions which have requested information to aid them in
‘e design of low-powered reactors for this purpose. Case Institute of
Tehnology, the University of Michigan, and Pennsylvania State
(ollege are making design studies in order to present detailed pro-

: waals for the construction of research reactors. Other universities
: i have made preliminary inquiries indicating interest in construct-
¢ rz small research reactors.
£ The new Argonne Research Reactor is nearing completion at
ironne National Laboratory. The loading of the reactor with fuel
expected to begin in August. The Argonne Research Reactor was
uilt to replace the CP-3 Prime Reactor, which will be dismantled
vien the new reactor is in full operation. The land occupied by the
+P-3 Prime Reactor and associated facilities will be turned back to
de Forest Preserve District of Cook County, from which it was leased
“nng World War 11 by the Manhattan Engineer District.
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Only one privately owned research reactor 1S In existence g,
Tt was financed, constructed, and housed by the Consolidat,
versity of North Carolina. Arrangements are being made
Commission to supply enriched uranium fuel for this reactor,

preSent
ed Ty
by 4,

" Elecironic Computers

A UNIVAC electronic computer has been installed in g hy di
near Washington Square in New York City, where it will be opthnéf
for the AEC by New York University. The computer began fﬁ
operation about June 1.  Fifty-one AEC or joint AEC-Office of Nam
Research contractors have been informed that after July 1, 1953 aboyg
10 percent of the useful UNIVAC computing time at NYU meé
available for computations of importance to the basic research inter
ests of AEC. The rest of the available time will be devoted t, the
immediate programmatic needs of the AEC. '

Construction of two other computers, the AVIDAC gpq the
ORACLE, at Argonne is essentially complete. The AVIDAQ py,
been used to solve several problems, and it is expected that
ORACLE will be shipped to Oak Ridge late in the summer for use by
Oak Ridge National Laboratory. ‘

Biology and Medicine

The Atomic Energy Act directs the Commission to protect the hea]t},
of persons in the atomic energy program during research and produc-
tion activities and to utilize atomic energy to improve the public wel-
fare and to increase the standard of living. To further these objec-
tives, the Act authorizes and directs the Commission to conduct a
research program in which fissionable and radioactive materials are
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 the
body undergoes as the result of radiation injury or disease. Some of
the related studies have an important role in contributing fundamental

- knowledge basic to the release, effects, and utilization of atomic energy.

This section summarizes a few recent developments in the research
program in the field of biology and medicine, with particular reference
to the Commission’s cancer research program.

MAJOR ACTIV[p,
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ConstrUCTION OF RESEARCH FACILITIES

ce the inception of the biology and medicine program in 1948,
ch facilities totalling $25 million have been constructed. The
cation of the Argonne Cancer Research Hospital on March 14,

:é 3@, marks the substantial completion of this program. No new
= 1000

ﬁ;j(;r additions are planned for the coming fiscal year.

' gﬂmﬁical Research Laboratory—Los Alamos Scientific Laboratory

= The laboratory was 86 percent complete at the end of April, with
E gl costs estimated at $2,283,000.

; Jpgonme Cancer Research Hospital, Chicago

completion and occupancy were accomplished in December 1952.
' rotal cost Was estimated at $4,180,000. The Argonne Cancer Re-
. qrch Hospital is the largest facility ever designed and built specifi-
ally for the purpose of applying atomic energy to the diagnosis,
'y, and treatment of cancer and closely allied disorders. The
¥ jdication of this center marks the fifth year of operation of the Com-
2 gision’s cancer program. A brief description of this unique research
ter is included on page 39.

=

CanNcER REsEArRcH PrROGRAM

: The Commission’s cancer research program was begun early in 1948
© mder the stimulus of action by the Eightieth Congress in making the

; pitial appropriation implementing the Atomic Energy Act. In its
" gpropriation for fiscal 1948, the Congress made available to the
(ommission for cancer research work ‘“such sums (not exceeding $5
allion) as the Commission believes can be used efficiently without
duplicating research work of other public and private agencies.” In
wnnection with the authorization by Congress to engage in cancer
_ mearch, two significant facts should be noted: (a) the Commission’s
© mogram is one of research and not clinical treatment; only a limited
~ mmber of patients are treated; and (b) in order to avoid duplicating
or repetition of efforts of other Government agencies and private
: lundations, the program is focused upon the unique tools and prod-
: uets of atomic energy—such as atomic reactors and radioisotopes—

; ud their application to cancer treatment.




38 MAJOR ACTTV

In subsequent years, the Commission has continued to SUppo,
cancer research, both in its own facilities and at universities ang oth {:t
institutions. In December of 1951, the Advisory Committe, f“
Biology and Medicine (see Appendix 2) wrote to the Chairman of &GF
Atomic Energy Commission: “Cancer is a specific industrial haZardz 13
the atomic energy business. This significant fact justifies, i t}O f
opinion of the committee, the continued exploitation of the Commi:i
sion’s special facilities for radiation in cancer research, diagnosig, an}j
therapy. The committee recommends the cancer program be \"ign}
ously pursued as a humanitarian duty to the nation.” The Comlﬁ-ig:
sion’s reply stated: “ We are reminded, too, that in juxtaposition g}

the very radiation which can contribute to cancerous reactiopg -

living tissue, radioisotopes and controlled irradiation with Neutrop,
hold promise of being among the most effective means yet de\'iseé
for the study and treatment of cancer.” '

More recently Dr. Shields Warren, former Director of the AEC
Division of Biology and Medicine, and now a member of the AdViSor;
Committee for Biology and Medicine, summed up the Commjsgi(m,;
cancer program in these words at the dedication of the Argonne Cangg,
Research Hospital: “In establishing its program in cancer researc},
the Atomic Energy Commission recognized that private phﬂanbhmp‘i
and public social conscience have already made significant advances
in the struggle against cancer, and that its program should complemey;
rather than compete with existing efforts. Tbis it has done, and s
turning toward human well-being its tremendously powerful sources
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 radiations
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 knowledge
gained through this program has direct application to cancer control
and to research designed to learn the nature and evolution of cancer
in experimental animals. Consequently, the Argonne National Lab-
oratory, the AEC project at the University of Rochester, and the Los
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 reference
to the circumstances under which they are most apt to produce cancer.

The Commission’s program of research in the study, diagnosis, and
treatment of cancer essentially falls within three categories: (a) inves-
tigations being carried out at National Laboratories or major facilitielsi
(b) “off-site” studies being supported by the Commission at certan
universities, hospitals, or research centers utilizing unique applications
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tolmc energy; and (c) the distribution of radioactive 1sotopes for
Ferstnlldles The work under the first part of this program is con-
at four major AEC cancer research centers, located at Brook-
Natlonal Laboratory, Oak Ridge Cancer Hospital, Argonne
X cer Research Hospital, and at the Radiological Laboratory at the
ﬂverslty of California Medical Center, San Francisco.

gonne Cancer Research Hospital

: # Ar
_qpe newest and largest of these 4 facilities is the Argonne Cancer
-srch Hospital in Chicago. Built and equipped by the AEC, this
aler is being operated for the Commission by the University of
The hospital consists of 6 floors, a basement, and a sub-
:e, Two floors are for patient care, providing beds for
tients. The remainder of the building houses numerous radi-
'1011 devices and laboratories, including powerful radiation sources.
12 9-million volt Van de Graaff generator will be used for rotational
erspy and for studies of the effects of super voltage X-ray on cancer.
| linear accelerator will be used to accelerate electrons to energies up
~ 50 million electron volts, sufficient to allow them to pass easily
~yough the body. Other equipment will include a rotational therapy
qehine employing a 1,800-curie source of cobalt 60. The Univer-
4y of Chicago’s 450-m11110n volt proton synchrocyclotron already
.wompleted and will be made available for use by the hospital research
" uff. Standard X-ray facilities and radioactive isotopes also will be
mailable. These sources will enable the hospital to utilize all types of
mizing radiation now thought to have possible value in cancer ther-
gy, excepting only pile-generated neutrons.
. Facilities of the hospital are available not only to the Argonne
\itional Laboratory, but also to the 32 universities and research
stitutions in the Midwest which are participating members of the
-aboratory. The hospital will be used solely for cancer research; not
- ir the treatment of other diseases nor for the routine treatment of
ancer by methods already established.

ol

okhazen National Laboratory

= The atomic pile at Brookhaven National Laboratory is being used
“athe treatment and study of cancer. The line of attack here is to
#velop a technique of irradiating deep-seated brain tumors, utilizing
‘deutron capfure reaction in order to destroy the cancer without
imaﬂmg healthy tissue surrounding it. The treatment begins with
Hetion of a solution of borate, compounded from boron 10, into
. % patient’s bloodstream. The patient is placed in such a position
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that the tumor is exposed to & beam of neutrons from the pi,
the neutrons reach the tumor, they are captured by the borop &‘to A8
which break down, emitting alpha particles. It is thege &II
radiations which destroy the tumor cells. ’
The response of some of the patients to this treatment pgg
impressive, although the improvement in all cases has been temp,
Ten patients have been irradiated. All of the cases treated at B
haven have been considered terminal cases by their phys;
Unfortunately, none of the cases to date were cured, but in the
favorable cases about 6 months of useful time was addeq ¢
patients’ life spans. Periods of observation of up to 6 monthg
revealed no serious complications resulting from this form of treay.
ment. Before adequate control of tumor growth can be €Xpecteq
a great deal more information must be obtained on the rate of dif
tribution of the boron through the tumor mass, and further iIIStnj‘
mentation must be developed to provide more accurate informatigy, a;
to the total integrated dose given to the tumor. '
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Cancer Studies at Oak Ridge

The Oak Ridge Cancer Unit was developed in cooperation with tpe
Oak Ridge Institute of Nuclear Studies. The hospital contains 28 beds
plus research laboratories. Research activities are aimed at exploitip,
pile-made isotopes immediately available at Oak Ridge. Sp@ciati
emphasis is being placed on pioneer studies with isotopes never before
used in medicine and on the very short-lived isotopes which cannot be
utilized at distances from the source. The facility is oriented towards
residency training of physicians from southern medical school hospitals
in the use of isotopes for treatment of cancer.

The Oak Ridge group has actively pioneered in the development of
cobalt 60 teletherapy units. These devices, using highly active
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 beneficial in
treating deep-seated cancers. It offers the advantage of requiring
relatively small sources, enabling the irradiation to be better concen-
trated on the tumor mass and reducing the irradiation of surrounding
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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Wsity of California Medical Center

i»,the University of California Medical Center in San Francisco,
3 |adiological laboratory has been built and equipped with funds
& * lied by the Commission. Housed in this laboratory is a 17-ton
uchrotron for the treatment of cancer patients. This unit, capable
Z‘f Producing a beam of ionizing radiation, either X-rays or high-speed
g&ﬁgns, ranging in energy from 5 to 70 million electron volts, has
_ ;-ecﬂﬂﬂy been completed, and experiments are now under way on the
- ;éfﬂ.aidjatxion of various biological systems. Treatment of patients has
20t yeb commenced, pending the results of these preliminary experi-
gents. The synchrotroa is capable of delivering powerful X-ray
on cancer deep within the body with less dosage to surrounding
jssue than is possible with lower voltage equipment. The group at
the Radiological Laboratory also has investigated methods of treat-
* pent of thyroid cancer by use of radioactive iodine (I-131).

O site Cancer Research

In addition to research at Commission facilities, the AEC supports
cancer Tesearch at various universities and medical schools. These
studies involve unique applications of atomic energy developments
to cancer, such as- the attempts to use the annihilation-of-matter
raction from positron emitters in the diagnosis of brain tumors, the
we of radiogold in interstitial therapy, and the use of cobalt 60 in
peedles and seeds in place of the more expensive radium. It is
i pelieved that all of these activities, in achieving their objectives in
. encer research, will pay dividends in the form of added knowledge
¢ wncerning the biological effects of ionizing radiation.
~ Support also is given to fundamental work at schools and research

istitutes 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 knowledge in such areas as nucleoprotein metabolism, lipid
~ metabolism, and the like, at the cellular level. Without this knowl-
: elge we cannot hope to understand the complex chain of events
following the exposure of living matter to ionizing radiation.
2 Inorder to stimulate exploration of methods of using radioisotopes

- incancer study, diagnosis, and treatment, the Commission in 1948
* wdertook a program of distribution of radioisotopes for these pur-
* poses free of production costs. Since July 1, 1952, a charge of 20
- percent of production costs has been made. Today, radioactive
sotopes of common elements are being used more and more

259630—53— 4 '




extensively in the treatment of cancer. They may be Give,
internally, either directly into the bloodstream, as with phn"n
phorus 32, or by mouth, as with radiolodine, or they may bl
injected directly into the tumor. The effectiveness of this t*}“i)e of
therapy depends on whether or not the radioactive isotopes cqy be
concentrated in the cancer tissue appreciably more than in adjacey,
normal tissues.

Radioiodine has proved of limited but real value in treating thyro; d
cancer. Phosphorus 32 is probably the drug of choice in tre;ltin
Polycythemia Vera, a disease of the red blood cells. It has Proveg
beneficial as an adjunct treatment in various of the leukemias gpq in
Hodgkin’s disease and lymphosarcoma. Radiogold has been useq
experimentally in tumors by injection directly into the tumor agg
and by local injection into the abdomen in the treatment of the e,
mulation of fluid associated with generalized cancer within the abdop,.
inal cavity. Although this does not seem to cure the cancer, it tendg
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 directly into prostatic cancers are encouraging
although this technique is & 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 lonizing
radiations may not prove to be the final answer to the cancer prol,.
lem, such sources are proving themselves to be valuable experimenta)
and therapeutic tools. Treatment is limited by the degree of damage
which may be produced in intervening and nearby normal tissues
Therefore, it would appear that considerable research is indicated iy
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,

CURRENT MEDICAL aND BroLoGicAL RESEARCH ACTIVITIES

In addition to work undertaken at its National Laboratories and
major research facilities, the Commission supports an estimated 360
““off-site” research projects in the fields of cancer, medicine, biology,
and biophysics. These studies are initiated through contract ar-
rangements with universities, colleges, hospitals, and other research
laboratories throughout the country. Under the 1953 budget, about
$7 million was allocated for this research work. Approximately $5.8
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. .p of this sum was allocated for the renewal of about 285 existing
v jects, and $1.2 million for support of new research studies. Some

: ¥’;ﬂthese investigations are reported below.
0

"1w‘mM\lWW«wWib\HW

- Ffaiﬂct’:w Action of Faity Acids

gtudies under way at the University of Southern California indicate
3 ipat fab in the diet is essential for normal resistance to X-irradiation.
Experiments have shown that when the diets of rats included cotton-
ed oi, survival time following repeated sublethal doses of 300 roent-
_ns of X-irradiation was far greater than for animals whose diets did
5ot include fat. Further examination showed that the p.rotective
jotion was provided by methyl linoleate, a normal constituent of
peny fats and oils and an essential constituent of the diet. As little
a5 10 milligrams per day afforded significant protection against
S_'m'adiation damage. :
It appears that the protective action may be related to metabolism
of the skin, since it is known that highly unsaturated fatty acids, such
s linoleate, play an important part in skin metabolism.
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sudy of Alpha Radiation

At the Radiation Laboratory of the University of California, experi-
ments are being conducted with animals to ascertain the effects of
slpha particle irradiation upon the eye for possible use as a treatment
for intra-ocular cysts. Injections of less than a millicurie of radio-
setive astatine into the anterior chamber of the eyes of animals left
the eyes far too quickly to be used as an effective treatment. However,
the astatine passed into the blood stream and from there was taken
up by the thyroid gland, producing almost complete destruction of the
thyroid tissue. As a result one of the animals developed character-
stic myxoedema or hypothyroidism. When this animal was placed
o a diet of thyroid substance in milk, the animal rapidly returned to

* normal activity.

dlpha Emitter Concentrations in Body

At Mound Laboratory, investigations are being made with labora-
tory animals to determine. the lowest concentrations in the body of
certain alpha-emitting elements which will harm organs and tissues.

, Through these long-term studies, maximum permissible concentra-
tions of certain elements in the human body may be reevaluated, es-
pecially in connection with possible exposure of workers in plants and
lthoratories. Also, these experiments will make it possible to de-

TOBOGRRAE
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termine the so-called “critical organ,” the most im.portant vital op .
eventually affected adversely by exposure to minute quantitje of
alpha-emitting materials. Mound scientists also are identifyjy,
variety of chemical substances which behave like alpha-emitte, ;
reducing cell division without simultaneously retarding cell gr()wth“

Life-span and Work Capacity

Most of the studies conducted to date regarding the effects of radig
tion on longevity and work capacity of animals have been on g Short:
tezm basis. This has been partially due to unfavorable climyy;,
conditions in certain areas and the inadequacy of existing OUtdogy
facilities. To provide facilities for long-term research in this fielq
a contract was initiated with the University of California at Dgy;,
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 Medicine of
the University. The climatic conditions are ideally suited for animg)
experiments, and maintenance cost will be relatively low, singg p,
heating will be necessary.

The radiation doses employed for these studies will range from 10
to 300 roentgens, administered at various time intervals. A suitabje
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 exper-
imental uses on the project, and for the use of animals at other labo.-
ratories of the Commission or universities. It is expected that the
group will obtain valuable incidental information on canine diseases,
parasitology, and nutrition.

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 new
line of attack on the structure of nucleic acids recently was developed
by a research group at Washington University, St. Louis, Mo. By
splitting the complex molecules of nucleic acid in a methanol mediurfl,
the investigators have been able to determine the incidence of certain
terminal groups and cross-linkages, which are not separable by simple
hydrolytic procedures.
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Related studies also include research with a variety of phosphory-
compounds. Synthesis of these particular compounds pre-
cously was handicapped by sensitivity of parts of the molec_;ule.to
hADges in hydrogen ion concentration and other factors complicating
(e use of aqueous solutions. The Washington University group has
aeveloped a method which promises to circumvent these difficulties

ﬂu-ough the use of free-radical preparations in ethers.

In cooperation with various agricultural experiment stations, Brook-
poven N ational Laboratory early in 1952 began to use its gamma
rpdistion field for the induction of mutations in fruit trees and other
jants of agricultural importance. The value of this program has
peen widely recognized, and already a number of eastern experiment
stations bave sent trees and shrubs to the laboratory. Trees or
shrubs ranging in age from seedlings to mature flowering plants have
peen set out in the field, where they are exposed to continuous radia-
tion, the dosage received depending on the distance from the cobalt
g0 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
pome agricultural stations. It is hoped that such large scale irradia-
tion of many different kinds of trees and plants will 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.

Detection and Treatment of Brain Tumors

The Department of Neurosurgery at the Massachusetts General
Hospital in Boston has made considerable progress 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
are administered intravenously, they concentrate in cancerous 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
technique is expected to be of much value in diagnosis and treatment
0}11' brain tumors or other diseased tissues imbedded in critical areas of
the body.

SOUREEO
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Another development involving the application of lonizing radiy,.
tion in the possible treatment of brain tumors was reported recent|,
by the research group at Northwestern University Medical Schog) 0
Chicago. Small picces of absorbable cel, impregnated with radig.
active colloidal gold or chromic phosphate, were implanted iy the
brain tissue of 50 animals. Following sacrifice of a limited numbey
animals, a 1-3 millimeter zone of dead tissue was found surroundiy,,
the site of implantation. After several weeks, however, it was (.
covered that the dead tissue in the remaining animals was replaced },
regenerating tissue, and the only effects detectable were those of g,
gical trauma. These results suggest the possible therapeutic applie,.
tion of radioactive gold or chromic phosphate to insure complgy,
eradication of diseased tissue following brain surgery.

Use of Fission Products for Control of Trichinosis

Investigators at the University of Michigan have been studying t},
radiosensitivity of the trichina larva. The larvae were exposed {4
radiation both in infected pork or rat muscle and after removal to tap,
water. Impractically high doses were required to immobilize the
larvae completely, but only about 5,000 roentgens of X-rays or 10,00
roentgens of cobalt 60 radiations were sufficient in most instances o
prevent the larvae from maturing to adult forms and reproducing
after they had been ingested by rats. Examination of adult female
parasites which had been subjected as larvae to the cobalt 60 gamms
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 human trichinosis, an
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 the
body are recorded. The instrument is sufficiently sensitive to measure
even the low level of radioactivity naturally present in the tissues of
persons who never have been exposed to any particularly radioactive
materials. Any appreciable increase in activity above this natural
level is easily detected.
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Torg
:I(lltlil\‘. Heart Action Studies
ol i, Tulane University investigators have developed a novel technique
adio. ¥ . onalysis of the fundamental processes in heart action. The heart
1 the %f (;ra turt;le, previously injected with tracer potassium, is removed from
’eI: of Ohe animal and connected to a pipeline’ which provides a constant
1d1{1g t pply of a physiological salt solution. As the heart beats, some of
3 dis. %ﬁe_ra,dio&ctive potassium ions are released from the heart muscle cells
*d by ) w the coronary circulation and are carried out by the circulating
f Sur- gluid. A special apparatus, called an ‘“‘efluograph,” collects this fluid
plicy. 1 a moving paper strip, with sufficient resolution that as many as 17
Plete :amples per second may be separated for counting the radioactivity
;f the released potassium isotope.
This technique has provided the first means of tracing the release of
Paf,assium accompanying & single contraction of the heart. The
" ime-course of the potassium release is being correlated with that of
g the ~ the electrocardiogram and of the heart contraction itself in an effort
d to 1o achieve a better understanding of the basic processes which connect
> tap . these three aspects of the heart’s action. The investigators hope to
: t'h(;‘ xtend these studies to mammalian hearts and to the behavior of
),000 nologically active ions other than potassium. The action of cardiac
es Lo drugs also may be studied by this technique. |
1cing
male
;n:]l; Improved Diagnostic Procedure
?;11:; At the University of California Medical Center Radiological Labora-
. an tory, & group has developed a new diagnostic procedure utilizing the
radioisotopic ‘iodine thyroid function test. This procedure appears
very 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
ntil- thyrotropic hormone (the pituitary hormone controlling the activity
The of the thyroid gland). In patients with thyroid deficiency resulting SN
v all from insufficiency of the pituitary gland, the administration of the S
the thyrotropic hormone produces an appreciable increase in uptake of o
sure iodine 131 by the thyroid. The increase is much less in cases in which
s of the deficiency is in the thyroid gland itself. Only a small number of
tive © patients have been compared m this manner, but the results to date
ural suggest this method will provide a clear differentiation between the

i rimary and secondary types of hypothyroidism in children.
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Aromic Boue CasvaLTy COMMISSION

The Commission’s long-range study of the delayed radiation o
of atomic detonations on the Hiroshima and Nagasaki populat;
continuing under the Atomic Bomb Casualty Commission
unique medical research investigation has functioned continygyg
since its inception in 1947, during the occupation of Japan, Befoy
the Japanese peace treaty was signed, the Commission was attachzs
to the U. S. Occupation Forces, Japan, and later to the U. §, Forge
Japan. Relationships with the Japanese Government now are estal,.
lished through the U. S. Embassy, Tokyo, Japan. )

Identification of this project with the Japanese community g con
sidered highly important in order to obtain the maximum SCientiﬁ;
benefit from the work already accomplished. Whenever feggj) )
Japanese Nationals have been included on the staff of the ABCQ
Several more years of clinical investigations and analytical determing.
tions are planned. Continuation of the scientific program, wity its
major research components of genetics, medicine, and pathology, wij
provide basic information which should be beneficial to both natioyg

ﬁe@ls
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CrviL DEFENSE

During the past 6 months, cobalt 60 radiation sources were loaneq
to civil defense organizations for use in radiological defense training
in the States of Washington, California, and Texas. Radiation detec-
tion instruments also were loaned to civil defense groups in Texas ang
Delaware. '

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

Rapioacriviry From NEvapa TEesrs

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

During the spring 1953 series of test detonations, observed fall-out
levels were somewhat higher than those recorded in past operations,
though none was high enough to create a human health hazard.
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- _ertheless, additional safeguards were taken in several instances
"5@2@ exposure of the public as low as possible.

@Pk‘ouowing two separate detonations, monitoring teams reported
_out material on some portions of U. S. Highways 91 and 93, near

'ffu dale, Nev. Vehicles traveling along these highways were moni-

“19121, and were washed at AEC expense if radioactivity in their

e —
3 i;riors averaged 20 milliroentgens (0.02 roentgen) per hour or

jcher . . . . q
h%ust after the ninth detonation, a shifting of winds indicated that

4 pestomic cloud would pass over St. George, Utah. Whileno hazard to
ool W8S anticipated, the residents of St. George were requested to
ain indoors from about 9:30 to 11:30 a. m. during the time of
sctusl fall-out. Resideats at the Lincoln Mine, neer the proving
¢ qound in Nevada, were requested to remain indoors for a few hours
-fer the second detonation.
Asexplained in the Thirteenth Semiannual Report, it has been deter-
mined that & dose of 0.3 roentgens per week may be delivered to the
hole body for an indefinite period without hazard. Though much
jarger Tates of exposure are harmless if not continued too long, the
commission has adopted a policy of limiting exposures whenever pos-
gble to & total of not more than 3.9 roentgens over a period of 13
seeks, approximately the length of the 1953 test period. (A limit of
s roentgens per 10 weeks was used for the 1952 test period, which was

- loaneq © horter.)

‘raining . Inevaluating the significance of the fall-out radioactivity measure-
! detec- * pents recorded during the 1953 series, the following factors should be
Xas and * Jept in mind:

~ovided 1. The figures represent extreme theoretical cases, calculated on the
partici- * assumptions that (a) people remain in the locality 24 hours a day,
FCDA ~ (b) none of the radioactivity is lost through weathering by wind and
ethods - rain, and (c) that there is no reduction of radiation due to inter-

vening 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.

2. About 25 roentgens, delivered rapidly, are required to produce

sulting - observable changes in the blood and germ cells, but these changes
SSiOI;.l’S are transitory. A dose of about 100 roentgens, delivered in a very
mmis- short time, is required to produce radiation symptoms. However,
re c‘hS— an accumulated dose of 100 roentgens would be undesirable for
suring . genetic reasons.

l-out ( 3. Because of the rapid decay of fall-out radioactivity, exposures
Ltions . during periods following the first 13 weeks would be far less than the

azard. ‘ dose for the first 13 weeks.
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JAN
nd the like,

The highest radiation level noted in a populated place Outsidy y
N were give

proving ground was at a motor court necar Bunkerville, Ney

15 nontransient residents, about 95 miles from the Proving gl,o::zu <'9§f"cs’ and the 1
At this location, fall-out was of sufficient intensity to delivey thjd; 3 A B maintaine
retical maximum exposure of 9 roentgens in the first 13 weelg foil(': u i “'Tstﬁ»nt'iat‘(‘d t
ing fall-out. - | ;1'175 the case o

As indicated above, this figure is about twice the actua] radiatio, 3 éirmﬁn measle

exposure which might have been received by a person in the localj
Because of the rapid decay of the radioactivity, the theoreticg] m&g‘
mum exposure during an individual’s entire lifetime in the Ny
would be only 13 roentgens. ,

Thirteen-week exposures for communities surrounding the Proviye
ground ranged downward from a theoretical maximum of 5.2 rofmt(,en;‘
The 20 highest measurements for communities with populationg gf ..}D
or above are shown on the following table: ’

<on regarding
(he observed ra

10 cali ty

A

himi

girborne Radioc

The highest «
ties surrounding

e —
EXTERNAL GAMMA DOSES* 2
. Locati Approximate | 13 Weeks aoe. 1
ocation population ‘i‘;}f%:d Bammy § gt. George, Utah_
oentgens; 3 Lincoln Mine, Ne
T 5 Mesquite, Nev___
Bunkerville, Nev__ ____________________________. 200 5 9 3 Groom Mine, Nev
Hurricane, Utah________________________________ 1, 500 50 Pioche, Nev_____.
Rockville, Utah . _ _ ______ . ________ .. __. 300 10 Nellis Air Force B
Sants Clara, Utah______________________________ _ 300 38 Ely, Nev___._.__.
Springdale, Utah_ _ _____________________________ 200 56 Las Vegas, Nev__.
St. George, Utah_ ______________________________ 4, 500 3 3
Lincoln Mine, Nev_____________________________. 200 10 2
Veyo, Utah_ __________________________________. 100 2 5 $
Kanab, UtailJl ___________________________________ 1, 300 2 9 As an operat
Orderville, Utah________________________________ 370 99 :
Washington, Utah______________________________ 435 1= - hold airborne ra
I\éirgin, Utah o ____ 150 13 § averaged over !
anarraville, Utah_______ ______________________._ 265 1o ; : :
Mount Carmel J unction, Utah_ _ ____________._____ 125 L1 curies per cubic
Enterprise, Utah . _ _ ___________ _____________.___ 750 4 : be concluded th:
Cedar City, Utah._______________ ______________ 6, 200 4 2
i‘\\/Ilamo, Ne1\<I ____________________________________ 250 .2 E
esquite, Nev. _______________ e 600 .2 : ey
Duckwatér, Nev_ . 50 .l Ra’dzoa'd?'Mty w
Lund, Nev____ . 300 i
Measurement

A are shown in the
*These figures may be compared with the following typical exposures during X-ray examinations:

Routine chest X-rays. . . iae. 0.05 to 0.3 roentgen.
Routine gastro-intestional X-ray___ . ... 1.0 roentgen per exposure.
Xray of extremeties. . . ... 0.25 to 1.0 roentgen.
Fluoroscopic examination.__ .- e 10 to 20 roentgens per minute.

Virgin River Irrigs
Irrigation Ditch, 5
I;pwgr Pahranagat
Virgin River at Me
unkerville, Nev.

Crystal Springs, N

—-—

Other communities surrounding the proving ground experienced
either no fall-out or negligible amounts. Las Vegas, for example.
’ received a 13-week dose amounting to about 0.005 roentgens. ‘
During the test series, several persons in Nevada and surrounding
States reported various symptoms, such as nausea, headache, rash.
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and the like, which they feared were caused by radiation. These
cases were given careful investigation by representatives of both the
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 be
German measles. These and other persons who showed apprehen-
sion regarding test radioactivity were given factual explanations of
the observed radiation levels to alleviate their concern.

Airborne Radioactivity

The highest concentrations of airborne radioactivity in communi-
ties surrounding the test site were as follows:

24-hour average con-

Locality centration (microcu-

ries per cubic meter)

8t. George, Utah - _. . 1.29

Lincoln Mine, Nev_._ .- 40 x 10
Mesquite, Nev_ .. ... . 1.7 x 1071
Groom Mine, Nevo o el 3.4 x 10™?
Pioche, Nev_. o oo .. 2.0 x 102
Nellis Air Force Base, Nev. ________ . ._.____. 1.7 x 102
By, NeVo oo el 1 1.8 X 1072
Las Vegas, Nev__ . e 1.0 x 102

As an operational guide, the test organization has attempted 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 dangerous concentration level.

Radroactivity in Water

Measurements of radioactivity in water sources ncar the test site
are shown in the table below:

Concentration  microcuries

Locality per milliliter extrapolated

to 3 days after detonation
Virgin River Irrigation Canal, Nev____________________ 8.7 x 103
Irrigation Ditch, 56 miles north of Pioche, Nev_________._ 4.5 x 105
Lower Pahranagat Lake, Nev____.___ .. _______ ___..__._ 3.2x 10
Virgin River at Mesquite, Nev____________.___________ 2.6 x 10—
Bunkerville, Nev. (tap water)..___ .. _____.__________.___ 1.2 x 108
Crystal Springs, Nev, (tap water) ... _ ... ________.__ 1.1 x 10-*
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The highest radioactivity noted in this table is about one-siy;
of the level of 5 x 10~ microcuries per cubic centimeter at 3 days
detonation used as an operational guide. Other water sources
area, such as Lake Meade, contained negligible radioactivity,

ieih
> aftey
In the

Radiation Burns to Anvmals

After the first nuclear detonation in 1945, it was reported that
cattle near Alamogordo, N. Mex., had small areas on their backs whicl,
had the appearance of burns. These were caused by the relative)
heavy fall-out where the cattle were grazing near the site of the de{v
onation. Similar burns were observed on cattle near the Nemd;
Proving Ground during the 1952 series and on horses following
1953 test series. The injuries were limited to the immediate skin
areas, and there is no evidence that the general health of the anima)s
was affected by radiation. The cattle exposed in 1945 have suffereq
no loss in reproductive capacity, and their offspring have showny p
‘variations from normal. Coincident with the 1953 test series, sheep
and cattle grazing in Southern Nevada and Utah died. Malnutritiop
was a major factorin the deaths. Scientists from the AEC, aided by
experts from the U. S. Public Health Service, the Department of Ag,-f_
culture, Utah State Agriculture College, University of Nevada and the
University of Tennessee, are making further investigations to deter-
mine whether the animals were affected by radiation.

Fall-out 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 Nation
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 & heavy
rain in that area on the second day after the detonation, the concen-
tration of radioactivity was from 100 to 200 curies per square mile.
It is estimated that this level of radioactivity would result in about
0.1 roentgen exposure for the first 13 weeks following the fall-out.
This exposure has no significance in relation to health.
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mmw Detonations and the Weather

The frequency of tornadoes and other abnormal weather conditions

.o the spring of 1953, coinciding in time with the Nevada test
dm::;raised in the minds of many persons the question of whether the
st 1 d’etonations have had any effect upon the weather. This ques-
gﬁt has been given a great deal of attention by the technical staffs of
gonCOmmission, the U. S. Weather Bureau, and the U. S. Air Force.
Slgservations were made continuously during and after the series, as
) preViOUS tests, to determine specific results, if any, on weather. No
vidence to date indicates that these tests have altered weather
?agcems- e .. :

The energy of these detonations is insignificant compared with the
forces of nature, and there is no reason to believe that the energy re-
feased could result in storms, rain, tornadoes or drought. From
aatistical weather studies, it is known that under normal conditions
;he atmosphere contains adequate concentrations of particulate mat-
wr to serve as nuclei for the formation of rain. Small additional
amounts of dust particles contributed by atomic detonations in
yevada would not appreciably alter the concentrations in the
gmosphere. Further, the characteristics of dust particles are not
conducive to the formation of raindrops since they do not readily
ghsorb 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 Pacific 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
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and the occurrence of excessive rains and tornadoes. A
of the weather in years preceding the first atomic bom},
similar periods of excessive rainfall and tornadoes that v
less destructive. Moreover, no such abnormal weath,
observed following the atomic tests in the spring of 1952,

Stud\‘
Sl]()\\—S
ere hq

T wyg

Finance

Since the financial section of the Thirteenth Semiannual Repopy Was
devoted to a condensed financial report for the ficcal year 1952, thi?-’
report summarizes other significant finance developments during ‘Lh;
entire fiscal year ended June 30, 1953.

Appropriations

During fiscal year 1953 AEC received appropriations for oPeratiyg
expenses totaling $797.1 million, appropriations for plant and equip.
ment totaling $3,270.5 million, and an appropriation of $57 millio
for liquidation of contract authority. The funds appropriated {,
the last five fiscal years were as follows:

Millions
1949 o ddml__lioo $621. 9
1950 o midmei—eeol 702. 9
1951 e 2,032.1
1952 e 1, 605. 9
1958 . e 14 124 6

1 Excludes transfer of $11.8 million 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 re-
view of the financial records and reports of AEC and its major con-
tractors by methods similar to those that public accounting firms use
in making commercial financial examinations, and at the same time
provided the standard Government-type verification of funds ex-
pended by AEC and its cost-type contractors. In December 1952
AEC revised its audit policy to make auditing a more effective tool
in administering its operations by applying generally recognized in-
dustrial internal audit concepts to the atomic energy enterprise.

This revised audit policy, in addition to providing for an examina-
tion of financial transactions, controls and reports, provides for s
review of the manner in which operations having financial implications
are carried out from the viewpoint of compliance with, and suitability
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wstablished policy and practice. The policy CS.LHS for major con-
i,t.ol'S to conduct internally a like audit of.’chelr own operations,
- qpich 18 reviewed and utilized in the AEC audit. o

" This broadened scope of audit is in line with the recent publication
“ed bY the Comptroller General of the United States to all Federal
Eancics which stresses the need for a strong internal audit program
gi,'; part of the internal controls essential to good management.
&

}a,gd'uct Cost Accounting System

The product cost accounting system has now been in operation for
 full year and AEC is getting unit-cost information on each significant
'mduction process. Comparisons of the various cost elements in
qation t0 production from month to month are most useful in
,nalr7ing efficiency and measuring progress.

AEC and its contractors require cost data principally for cost con-
ol program planning, and determining future courses of action.
Speciﬁcally, the production cost system provides relative costs of
ach competitive products as enriched uranium and plutonium; an
ndication of the relative efficiencies of plants and contractors manu-
peturing the same products; and information for establishing produc-
jon goals.

The present interest in industrial uses of atomic energy is focusing
on cost as one of the most important factors to be considered. The
(ommission has made some cost information available to the groups
of companies participating in studies to determine the economic
lusibility of various nuclear reactor designs being considered for

wwer production.

Fnancial Reporting

During the last 6 months AEC again reviewed the financial reporting
gstem to test the usefulness of the reports being issued, to eliminate
uy unnecessary duplication of data, and to find out whether addi-
tonal information was needed for operating. This survey has
nsulted in some changes in the financial reports.

The monthly highlight financial report described in the Twelfth
Smiannual Report has been replaced by a report on cost-budget
wends. This report, first published in March 1953, is a statistical
malysis showing graphically how monthly costs for each program
iffer from budget projections in the financial plans. The report
ughlights the percentage of underrun or overrun for each budget
ogram and major construction project. Each month a particular
mgram is selected for more detailed analysis.
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As a part of the effort to tailor financial reports more closely ¢, th
needs of the operating people, the Controller now issues g Sepal‘ate
cost-budget report to the director of each AEC program divisim‘le
These reports summarize program costs by operations office ang gk,
a detailed cost-budget comparison for the specific operations thgy the
particular division administers. These revised reports and the Unit
cost reports showing production trends and analyses result, from'
AEC’s continuing efforts to provide better financial informatioy for
managing its operations.

AEC Controller’s Manual

Publication of the AEC Controller’'s Manual started in January
with Part I, Accounting, and Part III, Budgeting. During ¢,
following 6 months it was expanded to include Part II, Auditing
and Part IV, Insurance. This manual incorporates the policies and’
standards that AEC and its cost-type contractors follow in accounting
auditing, budgeting, contract financing, financial reporting, inslll‘&nce,
and other financial operations. '

Insurance Costs

The remarkable safety record of the atomic energy enterprise has
lowered the cost of the premiums that AEC cost-type contractors
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 paying
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 50 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 running substantially
below such costs for the contracts that have been closed.

The following summary of the costs of workmen’s compensation
insurance directly reimbursed to contractors of the Manbattan En-
gineer District and AEC from the beginning of contract operations to
December 31, 1952, illustrates how low the rates are in relation to
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Type of contract Total cost Payroll Raﬁfﬁgﬁé &100
onstruction . __.___________ $4, 791, 170 | $492, 437, 366 $0. 97
L operBting-noco—aoo o 3,124,055 | 629, 144, 100 . 50
3§ 2 O on operations_______________ 536,471 | 137, 919, 892 140
8 b ponstruction-operating_________ 1,722,238 | 621, 607, 800 .30
z yrchitect-engineering___________ 6, 871 6, 509, 705 .11

Information on Atomic Energy

Tﬁe expanded AEC program and greater private interest in nuclear
gsearch and atomic power developments have led to a continuing
iﬁcreﬂse in demands for technical information services. The AEC

@ntinued to meet these demands during the last 6 months by organ-
: ing closer cooperation among its contractors and other organiza-

jons, by improved operational procedures and by utilization of
podern equipment and methods.

. The Reactor Handbook

One principal technical information project concluded during the

nst 6 months was a classified comprehensive handbook on reactor

wehnology. The handbook was written and edited by experienced
rpactor scientists in a number of AEC contractor organizations.

* (onsisting of 4 volumes which total about 3,000 pages, The Reactor

Hendbook is the most complete reference work existing in this field.
The primary purpose of the reactor handbook is to provide atomic
aergy project scientists and engineers with a compilation of existing

© dsta which they require in further developmental work. The hand-

il

.

book is expected to help speed and improve future work by providing
1 single authoritative source of data, thus making it unnecessary
for each individual researcher to sift the best data from the thousands
of primary sources, such as reports, memoranda, conference notes,

and the like.

Although the handbook as a whole is classified secret and distrib-

" uted only to authorized recipients, it carries nonclassified data

vhich will be extracted and published for the benefit of research
workers outside Commission laboratories, serving as a basis for
poject scientists to prepare more literature for publication. This
wmpilation 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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The Weapons Information Program

A significant development in technical information serviceg b
been the work done to improve the availability of atomic Weé‘ipoag
data to the laboratories and agencies requiring such informaﬁgi’s
Until recent years, so few sites were involved in weapons wor) the.
very little external distribution of information was requireq, T}?L
expansion of the atomic weapons program, the organization of t-&q]i
forces for weapon tests, and the inclusion of military and civi] eﬁeckts
studies in such programs have brought more individual technicy)
workers into one phase or another of the weapons program, The
quantity and significance of data derived from these programs.havé
increased appreciably, so that to be useful, such information muq{
be organized, catalogued, and distributed, all under rigid COntr;)i
to ensure that no information bearing on atomic weapons regcl,
any office unless the office has need for it and is properly cleargq t(;
receive it.

The relationship between the AEC and the Department of Defeng,
is very close in the weapons information program, since the organiz,_
tion of weapons information must suit the purposes of both agencigg
Accordingly, many information programs pertaining to weapon daty
have been conducted on a cooperative basis. A noteworthy regy);
of this cooperation has been the preparation of the reports of the
various atomic weapons test operations conducted at the Pacific apg
the Nevada Proving Grounds in the form of a standardized report
series. This has produced improved reports, as well as permitting
prompt and effective cataloging, precise distribution control, and
better reference service.

Information 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-industry
services 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 contractors.

The Advisory Committee has made several visits to AEC installa-
tions for the purpose of surveying and evaluating specific fields of
AEC-developed technology from the viewpoint of industry. Ful
committee visits have been made to the Argonne and Brookhaven

Mgy
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“tional Laboratories, and individual members have visited Idaho,
K Mnford, Berkeley and Oak Ridge facilities. Reports recommending
HZ declassification of specific subject matter have been submitted
i " pe AEC, and these are now being reviewed for possible declassi-
; fﬂﬁon, Meanwhile, the report recommendations are serving to
k gc.ﬂde information specialists and technical personnel at these sites

gmthe preparation and publication of unclassified engineering articles
o technical papers describing work that is of potential interest to
dustry outside the atomic energy program.
4t the same time, special tours of unclassified areas are being
[ maﬂged by various AEC installations to introduce more ed.xtors of
ica] and trade magazines to the unclassified industrial-type
N Orerations in these facilities and to bring them in contact with technical
% _onnel as potential sources of publishable material. A symposium
o srconium metallurgy held at Los Angeles under the sponsorsbip
e American Society for Metals is an example of AEC cooperation
* gth the technical societies in presenting a substantial quantity of
gaterial in a technological field to which the atomic energy program
s contributed. |

Recently, the Commission called on the Advisory Committee on
 pdustrial Information for assistance in arranging for the unclassified
gstribution of the reports of the four industrial teams which studied
pwer reactor feasibility (see p.23). Two members of the Advisory
% (ommittee selected material likely to be most helpful to American
% pdustry and prepared condensed drafts of classified versions, from
7 yhich the Commission chose the declassifiable material which was

il

snally published.
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The Thirteenth Semiannual Report of the Commission described the
* soption of the program in which AECreports are reproduced in micro-
i wpy form on 3- x 5-inch cards. In the first year of the program, com-
* leted April 30, 1953, multiple copies of 10,200 reports were repro-

duced on & total of 425,000 cards. The cost of producing a microcard
wpy is substantially less than that of other available copy methods.
%vings have ranged from 5 cents to $7.87 per report copy.
Microcards are sent only to the installations that request them. At
- Fresent 38 installations affiliated with the AEC and other agencies,
; 2d 41 AEC depository libraries regularly receive and use the micro-
i: Up to 35 pages of classified material or up to 47 pages of non-
tissified material can be printed photographically on the face of one
*xbinch card. The net saving In storage space is about 90 percent.
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Technical Publications

In the National Nuclear Energy Series program one volums "
published and several more were processed toward publicatiop in 4

past 6 months. The published volume was parts 3 and 4 of Div; the

VI, Volume 1, “The Pharmacology and Toxicology of Uranium Ci‘?ﬁ,
pounds.” This publication is actually a continuation of the VOlu;}‘
from parts 1 and 2, published in 1949. The earlier publicatioy or 6
sented the results of the short term studies carried out at the Universi?
of Rochester. The later parts present the results of the long teri}f
studies on the subject. The entire volume is edited by Drg, Calfi
Voegtlin and Harold C. Hodge. This and all other volumes jj the
National Nuclear Energy Series are published by the McGr&W—Hjli
Book Co., New York.

Among other volumes to be published in the NNES the fOHOW’ing
are nearing completion: Division IV, Volume 14A, “The Trang.
uranium Elements Survey’” edited by Seaborg and Katz; Divisioy
IV, Volume 22B, “Biological Effects of External X and Gamm,
Radiation” edited by Zirkle; Division IV, Volume 8, “Optical Ingty,.
mentation” edited by Monk and McCorkle, and Division VI, VOIumé
2, “Biological Effects of External Radiation” edited by Charles.

]

Pusric INFORMATION

One of the test detonations at the Nevada Proving Ground wag
witnessed from a distance of 7 miles on March 17 by a group of approx.
mately 450 civil defense observers and 300 newsmen. This observer
exercise, similar to but somewhat larger than that of April 22, 1952,
was primarily for the benefit of the Federal Civil Defense Adminis-
tration, at whose request the AEC made the unclassified viewing
possible. Although the detonation was 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 release
equal to that of approximately 15,000 tons of TN'T) upon two residen-
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 in civil
defense.
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EpvcatioNnar SERVICES

"\ traveling exhibit on atomic energy sponsored jointly by the
tloﬂﬁl University Extension Association and the American Museum
Awmlc Energy at Oak Ridge has completed its second year of
; amon It has been viewed by over 600,000 persons, in 56 separate
: Whmes in 20 States. Following are the States where it was shown
=+ o the 1952- 53 season, together with the sponsoring institutions:
2 rgla, Georgia Institute of Technology; Illinois, Southern Illinois
% LmverSIty, Louisiana, University of Louisiana; \/Iame, University of
\Iﬁlﬂe Nebraska, Umversmy of Nebraska; T\Tew Hampshire, Univer-
gy of New Hampshire; New York, Syracuse University and Buffalo
[ mverSIﬁ.'y’, Texas, University of Tems and Rice Institute.
present requests assure scheduling through at least another year
;nd probably longer.

- TFollowing an in-service training course on the use of radioisotopes in
- 4 high school science classroom, offered by the New York City
goard of Education in cooperation with the Atomic Energy Com-
< gision, & group of New York City teachers who took the course
, mpared a manual covering 20 laboratory experiments using radio-
- wtopes. This manual, based on actual experiments performed
. fuing & laboratory workshop, is presently being readied for publica-
~ @n and sale by the Government Printing Office.

Declassification of Information

~ isacontinuation of the policy of cooperation with respect to release of
whnical information shared by the United Kingdom, Canada, and
e United States as a result of their combined wartime efforts, the
ith International Declassification Conference was held on April 8
w10, 1953, at Chalk River, Canada. This conference recommended
dsnges in certain topics of the “Declassification Guide’ in the light

o developments since the previous conference in September 1951.

~ The proposed revisions would permit the release of additional informa-

; wn concerning power reactors and associated technology. Agree-

‘2nt among the three nations on the categories of technical informa-
w1 to be released or declassified has resulted in uniform standards of

Hcrecv for the fund of knowledge developed by the three nations in
aeir atomic ener gy projects.




i

{iA

62 MAJOR AcTry

In keeping with its policy of declassifying as much informy
can safely be released without adversely affecting the commop defoy..
and security, the Commission authorized the deCl&SSiﬁcation S
certain data concerning the design and operation of the M&teﬁa(l)f
Testing Reactor (see p. 20). 3

tion <

Organization and Personnel

The total number of workers in the atomic eNEIEY Program y,.
about 146,300 on December 31, 1952, and remained at aboy that
level on May 31, 1953. The following graph reflects total ARQ

contractor (by operations and construction) employment ﬁ?xg
January 1947 to May 31, 1953, with forecasts of manpower requirg.
ments from June 1953 through 1955.4
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180 | I I |
... AEC and CONTRACTOR .
EMPLOYMENT TRENDS | RN
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1INCLUDES ARCHITECT-ENGINEERING. leCLUDES PRODUCTION, RESEARCH AND DEVELOPMENT, AND SERVICES.

4+ The graph does not include personnel employed by concerns which will support the atomic enerf
program, e, g., the private utility firms which will supply electrie power for the AEC plants in Portsmouis
Ohio, and Paducah, Ky.
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As currently forecast, operations contractor employment is expected
= ontipue to increase from 67,000 in December 1952, to 74,000 by
mne 1953, with a leveling off at 89,000 in June 1955. The permanent
Jt;ﬁhlg of new facilities at Savannah River, Portsmouth, Lockland,
" 3 espanded activities at Oak Ridge, Hanford, Berkeley, Dayton,
4 Sandia account for most of the increase. Construction employ-
b, including architect-engineer contractor employees, totaled
0600 in December 1952. Although it is expected to decline to

i~

pout 63,700 in June 1953, construction employment will increase to

2 Wag , Proximately 74,100 toward the end of 1953. Construction forces at
it that :zvannah River will decline slowly until the end of 1953 and sharply
‘C anq pereafter, while a sharp increase will occur at Portsmouth until peak

from mployment is reached in December 1954. Peak construction em-

il

*Quire. pyment at Hanford, Paducah, and Oak Ridge is expected in late 1953
s o early 1954. Current AEC Federal employment remains at about

8,7 00.

\.
* Beduction of Extended Workweeks
_—] ,
The 54-hour workweek for construction at the Savannah River
] ' project, authorized by the Commission in March 1952, was reduced in
\\ _ February 1953, to alternate workweeks of 45 and 54 hours. The
N\ - s0-hour extended workweek for construction at the Paducah, Ky.,
N . project, authorized by the Commission in March 1952, was reduced to
N ‘45 hours in March 1953. Ip both cases the reduction was made
E— possible by the ability of the construction contractors to obtain
——— . sufficient qualified craftsmen to handle the construction materials and
_ ‘ euipment delivered to the sites,
— LaBor MaNaGEMENT RELATIONS
< The record for continuity of work at the AEC’s operating installa-
T , tions continued to be outstanding. During the first 4 months of this
. vear, 99.93 percent of scheduled time actually was worked. On
—— - construction projects, 98.30 percent of scheduled time actually was
worked. Notably, in this connection a great improvement has been
I shown in the record of coutinuity of construction work at the Paducah,
s Ky., project. No major work stoppage occurred at Paducah during
vices « the period September 1952 through May 1953. The total construc-
mouth,
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tion time lost through work stoppages at the project for the 9-mon¢},
period represents less than one-half of 1 percent of scheduleq time
There was a brief stoppage at Paducah in June, which was Settled
by the international unions involved.

The dispute at the Dunkirk, N. Y., plant of the American Locomg
tive Co., an important supplier to the AEC program, was settleq b\;
agreement between the parties, shortly before the 80-day injunctioy,
imposed under the Labor Management Relations Act, 1947, woulq
have expired. This dispute had resulted in a work stoppage at the
Dunkirk plant lasting from August 29 until December 12, 1952, The
shut-down seriously affected supply of material and equipment for
various AEC installations, particularly process gas pipe for Paducg},

Labor Relations Panel

On March 6, 1953, the President accepted the resignations of ty,
Chairman and members of the Atomic Energy Labor Relations Papg
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 Bendix
Aviation Corp., an AEC contractor in Kansas 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 energy
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 below
petroleum and coal products.
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puring the 15 months reported, earnings of atomic energy workers
_eased 7.7 percent, while earnings of workers in the inorganic

on
imzh + B .cals and petroleum and coal-products industries increased 5.9
iued' ¢ 4 8.0 percent, respectively.

‘ wpurillg the same period the average number of hours worked per
Mg < ¢ by atomic energy employees was 41.8; for petroleum and coal
1ty - oducts, 40.6; and industrial inorganic chemicals, 41.1. Weekly
‘tioy, Prours for atomic energy workers, which averaged 41.6 during the first

= ponths of 1952, increased to an average of 42.1 from October 1952
'du.ough March 1953.
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GROSS AVERAGE HOURLY EARNINGS OF PRODUCTION WORK
OF AEC OPERATIONS CONTRACTORS COMPARED WITy T

ERg,

OF EMPLOYEES OF SELECTED INDUSTRIES ‘ HOSE
. Product:
1052 AEC operations | potilnin'ara Tndustriy
coal Chen’i?é:{;
__\“\
JanUArY - 1. 93 2.01 1
February. o 1. 93 2. 01 3 86
Marebh_ e 1. 94 2.01 1 554
April. e 1. 95 2. 03 ! 8)
May e 1. 96 2. 02 1 86
June. e o 1. 98 2. 08 L 3§
July - o e 1. 99 2.13 1 5
August_ . 1. 99 2 14 3 g%
September_ e eeeeeee 2. 01 2.16 L (?
QOctober. _ o 2.03 2.15 L 40
November .. _______ 2. 03 2. 15 I 30
December. - - oo 2. 00 2.17 L Qg
1953
JANUATY .o oo e 2. 02 2,17 194
February __ o e 2.09 2. 17 1y 6
Mareh . — e 2. 08 2.17 1 98
GROSS AVERAGE HOURLY EARNINGS ———————
DOLLARS
2.20 il | i | { | | l t l I
Products of Petroleum ond COGIN. ...... ot et seessstrencrsirnntrend
‘unnn-‘-u" l
2.1 0 !
‘| AEC Operations Contractors l
e '.I.- \ l ! 1
200 ket /_j/_ i
—-——‘/ - - T
’I-n_l
1.90 ‘__-"1___‘,
Pl =T -—— Indusirial Inorgonic Chemicals
1.80
1.70
J F M A M J J A S O N D ¢ F M
- 1952 ——1953—

I As defined by the Bureau of Labor Statistics, “production workers” include working foremen ang all
nonsupervisory workers engaged in fubricating, processing, assembling, inspecting, recciving, storing,
handling, packing, warehousing, shipping, maintenance, repair, janitorial, watchman services, product
development, auxiliary produetion for plznt’s own use (e. g., power plant), record-keeping, and other
services closely associated with the above production operations. Personnel of AEC construction con:

tractors are not included ia this tabulation,
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TrIgg 5
Erg, = dministmtive Issuance Review
Hosg ’ : .

A comprehensive study of the administrative issuance system now
~—— ‘ezd throughout the AEC is under way. Result.s of the. study so far
i § . jicate that the present system does not satisfactorily meet the
Eils\ = f mands imposed by the increased size and complexity of Commission

1 éctivities. An analysis was made of administrative issuance systems
1 use by 15 other Government agencies. A plan for a new system,
% mbining the best features of each, is being considered for possible
1. © daptation to AEC needs. Under such a system, all p(.)lici'es, §tand-
%‘ 7 ods, and prescribed procedures having mandatory application in the
1. - 45C would be collected in a single, easily revisable manual. Per-
% gnenﬁ administrative information material also would be incorporated
1

1

) 93 ;o the same manual in order to provide one complete, well-integrated
- 92 ad essily used reference source.
i. 94 Junior Management Development Program
. 96 .
As an iImportant means of recruiting and developing promising

woung persons for eventual placement in positions of responsibility,
T e AEC established a Junior Management Development Program,

ghich began in June with 10 participants. The program involves
~ areful selection of candidates, broad orientation to the major missions
~ 4nd programs of the AEC, rotational work assignments among the
¢ pogram and staff divisions, and placement in certain of the program
~ divisions upon completion of the training assignments.

SAFETY AND FIrRE PrOTECTION -

The favorable downward trend in the frequency of accidents in
stomic energy operations continued during the first quarter of 1953,
with 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
lower than the rate of 2.71 for the year 1952. Motor vehicle accidents
ovolving 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
;2,;;;“ _ man-hours for operating contractors and AEC Government offices
et . Were 2.20 and 1.15, respectively, which compares favorably with 2.29
IRt B

ind 1.96 for the year 1952. The injury frequency rate for all AEC
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activities declined from 2.51 for the year 1952 to 2.03 for the firg
quarter of 1953, a reduction of 19 percent. Four fatal acciden‘t:
occurred in AEC activities during the first quarter of 1953, all of then:
on construction jobs. This represents a rate of 2.8 fatal accidents Per
100,000 employees, as compared with 27 per 100,000 employeeg for
all industries reported by the National Safety Council for 1951, ths
latest figures available. '

Two of the persons who lost their lives in 1953 died in one firq in
the first quarter of the year. The 1953 fire experience represents
projected fire loss of $0.0008 per $100 of property evaluation. Tp;
is below the national average, which in well-protected industris
properties is about $0.04 per $100.

Personnel Security Clearance Procedures

The Atomic Energy Act contemplates security clearance of all ep,.
ployees of the Commission and of all persons who will be permitteq
by AEC contractors or licensees to have access to restricted data.s

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 determination that the common defense
and security will not be endangered by allowing the individual to have
access to restricted data. The Act requires that the investigation
cover the character, associations and loyalty 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 have
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 individual whose eligibility for clearance has been
questioned is entitled to a full hearing before a local personnel security
board.® 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 a
new applicant or continued for an incumbent. The manager of

5 “Restricted Data” as defined in the Atomic Energy Act means “all data concerning the manufacture or
utilization of atomie weapons, the production of fissionable material, or the use of fissionable material in
the production of power, but shall not include any dats which the Commission from time to time deter-

mines may be published without adversely affecting the common defense and security.” 1
¢ The procedures have been published in full in the Federal Register of September 12, 1950, page 6241.
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grations in turn makes a recommendation to the AEC General
\{an2gers whose decision is final.
if an adverse recommendation is made by the manager of opera-
08 the individual has the right to have his case cons1dered on the
{ﬂsls of the entire record by the AEC Personnel Security Review
oard (see Appendix 2). The Review Board submits its recommen-
jations to the General Manager of the AEC for his final decision.
As & matter of employment policy, the AEC emphasizes the im-
rtance of thorough screening of applicants before requesting secu-
ity investigations. Personnel officers of the AEC and its contractors
encouraged to make the fullest posmble use of the normal pre-

% pployment practices generally followed in recruitment of persons
. por similar positions and responsibilities. Checks are made with

wferences and previous employers to ascertain the applicant’s general
gﬁmbﬂity for employment, including such factors as reliability,
ptegrity, personal habits, professional qualifications and ability.

I[n making these checks, matters concerning loyalty or associations
fasubversive nature are not pursued. Investigation of such matters
i the responsibility of the FBI under provisions of the Atomic Energy
st as amended. However, if information reflecting on an applicant’s

. Jvalty or associations is received in the normal course of a preemploy-

pent check and if the employer subsequently requests security clear-

ance for the individual, he is encouraged to transmit such information
i the AEC with the apphcant s personnel security questionnaire for
the use of the agency making the security investigation.

As a result of the preemployment check program, applicants who
are reported to be unreliable and to have character defects which
might later affect their eligibility for security clearance are rejected
by prospective employers on grounds of unsuitability, so that the
question 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

lsted on this questionnaire is correct and complete to the best of his
inowledge and belief. He also must certify that he makes the state-
ment with the understanding that it will be used by the Commission

_ Dcarrying out its duty to protect the security of the Atomic Energy
. poject, and with knowledge that any false statement or omission of
* mterial fact may be sufficient cause for rejection of his application or
~ dsmissa]l after employment, and, further, that any false statement

b L1

usy be punished as a felony.

Upon discovery that an applicant has made false statements in or
s omitted material facts from his questionnaire, he is notified in
Witing by the manager of operations of the material facts which

i

ol
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were omitted or falsified. The applicant is advised that un]
acceptable explanation of the falsifications or omissions is mage
15 days, his case will not be processed further and his employe,
notified that the request for security clearance is canceled.

If the applicant provides an acceptable explanation, the
processed in accordance with normal security clearance prog
A request for clearance is canceled under this procedure only
is fair to assume that the falsifications or omissions are Intentj, )
and when the information developed by the investigation reﬁ::g}
unfavorably on the applicant’s character. These cases gep, r&*}?;s
involve omission of arrest records or falsification of the reaggy fE
termination of previous employment. This procedure hag reduc;;
the number of cases in which determinations of eligibility for Security
clearance must be made. ¥

After the results of the security investigations have been angly, ol
and summary statements have been written, it has been found a;ivis_
able in the majority of instances in which information with substap.
tially derogatory implications has been reported to interview the
applicants for clearance informally prior to or instead of resorting to
the formal hearing procedure. The informal interview is used ip |
cases when there is reason to believe that the derogatory implicatigpg
of reported information may be offset by verifiable extenuating infor.
mation which may eliminate doubt. The informal interview also i
used when it is believed that information may be elicited which would
warrant or permit further investigation by the FBI or the Civil Service
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 would
still be indicated ; nor is clearance ever denied on the basis of an infor-
mal interview. Thus, the time-consuming and expensive formal
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 informal
procedures.

During the period from January 1, 1947, through December 31,
1952, the AEC requested background investigations for approximately
397,000 individuals as a basis for determining eligibility for securty
clearance. Approximately 4,000 of the cases, the bulk of whom were
applicants, involved information with derogatory implications suffi-
cient to cause the individual’s eligibility for clearance to be questioned.
Slightly more than one-half of these cases were not processed to con-
clusion for one reason or another, such as a decision by the emplﬂ.?'7er
not to use the services of the individual concerned in a place involving
access to restricted data, as had been originally contemplated, or the
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; . qtion OT dismissal of the individual before a clcarance determina-
*’*’gnou]d be made. In somewhat more than 25 percent of the 4,000
‘éi’nﬂc security clearance was granted following informal interviews
g . ;’{;;-nlﬁwl hearings. Security clearance had been denied or revo}'ied
L IS pout 450 cases, as of December 31, 1952. Some of these denials
;f*‘jl,red before the AEC adopted the formal hearing and appeal
icedures‘ ) .

—Formﬁl hearings had been held in 287 cases as of December 31, 1952,
]33 of these, the request for clearance was withdrawn after the
e was held but before the clearance determination was made.
:ch was granted or reaffirmed in 104 cases after hearing and
" Jenied or revoked in 70. As of December 31, 1952, 80 cases were
nding in various stages of the hearing and review process.
¥ It is the Commission’s conclusion that the hearing and appeal

odures have been helpful in & number of ways. While the hearings
g% poth costly and time-consuming, they permit in most instances
4fiing and analysis of the reported information and the testimony of
gosubject and his witnesses which would not be otherwise possible.
s is usually very helpful in determining the degree of security
% 4, if any, which would be involved in permitting the individuals

oncerned to have access to restricted data. At the same time,
. powledge on the part of applicants and employees that these proce-
: s are available to them has built confidence in the administration
4 the program, helped employee morale and aided personnel recruit-

gent.

i

AEC Use or trE Lie DETECTOR

During 1945 the Manhattan Engineer District, which was then
~ uministering the atomic energy program, became greatly concerned
= ger the possible diversion of final product at one of the production
2 dants at Oak Ridge. Various physical security measures to prevent
* ud detect diversion of material had been considered, including the
_ s of Beta meters, fluoroscopes and physical examinations of em-
“soyees. All these measures were ruled out as being unsatisfactory
r the desired purpose because of inherent weaknesses or because
dey were objectionable from the viewpoint of employee morale.
idecision was finally made to introduce the lie detector for examina-
in of all employees in one of the plant areas, since it was felt that
ée use of the lie detector, plus the security clearance of all employees
imed upon an investigation, would provide a satisfactory guarantee
~tthe security of the final product.

“‘nwm‘mmhfmmwgmmmymmﬂ i
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Early in 1946, the Manhattan Engineer District negotigy
contract with & lie detector operator for the examination of c‘
employees at Oak Ridge. This contract was assumed by thee
when it took over the administration of the atomic energy pro: -
January 1947. ety

As a result of a recent study of all available information ing]y,.
data on lie detector use at Oak Ridge and its use in other actis‘d_1 g
the Commission concluded that there was considerable doubt e,
the utility of lie detector techniques in the AEC security prg ™ b
In weighing the advantages which might be expected to accrgmm'
the AEC security program by the use of lie detector 1',6(311niques,ue to
Commission-wide basis, it was found that a lie detector pro o
could be expected to result in only an indeterminate marginal in S
in security beyond that which is currently afforded by estabﬁ‘ehase
A.EC security procedures. Against such increase in security hed
su%eration was given not only to the very substantial dollar co’stcon-
a lie detector program but also the intangible costs which its use mls of
create in terms of employee morale and personnel recruitment, Afg bt
weighing all of these factors the conclusion was reached that :ﬁz
unfavorable factors involved in a lie detector program outweig},
whatever increase in AEC security might be achieved by its use shed

Accordingly, on March 18, 1953, the AEC directed the discon.tin
ance of the lie detector program at Oak Ridge and limited its futu;:
use on a voluntary basis to specific cases of security interest when
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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APPENDIX 1

?BC4NIZATION AND Princrpan Starr oF U. S. Aromic ENERGY
{r 14

CoMMISSION

§ Awmic Energy Commission. . ._________ Lewis L. Stravuss,
‘ Chairman.?

Taomas E. MURRaAY.
H. D. SuyrH.

3 Evcene M. ZUCKERT.

3 (Vacancy).

Geersl Manager______________________ M. W. Bover.

gpecial Assistant to General Manager.. Epwarp R. TrapPNELL.

- peputy General Manager_ _ ____________ WarLTer J. WILLIAMS.

< pgistant General Manager for Admin-

Stration oo o ___ James L. KELEHRAN.

4 Controller— - Don 8. Burrows.
General Counsel____.__________________ WirLiam MITCHELL.
secretary to Commission_______________ Roy B. Swarr.

~ pirector, Office of Classification_..______ JamMEs G. BECKERLEY.

- pirector, Office of Industrial Development. WirLiam L. Davipson.

* Director, Office of Intelligence___.______ Warter F. CoLey.

. (hief, Office of Operations Analysis______ Davip P. Herron.

* (hief, Office of Special Projects_ ________ Joan A. HavuL.

-~ Director, Division of Biology and Medi-

QD o m m e e Dr. Joen C. BUGHER.
Director, Division of Engineering________ Lawrence R. Harstab,

Acting.

Director, Division of Military Application. Brig. Gen. K. E. FieLps.
Manager, Santa Fe (Albuquerque,

N. Mex.) Operations Office._..____ CarrorL L. TYLER.
Manager, Burlington (Iowa) Field
Office- - ... E. W. Giugs.
Manager, Eniwetok Field Office (Albu-
querque, N. Mex) . ______________ Paur W, Spain.
- Manager, Kansas City (Mo.) Field
" Office_ . . ____._ JameEs C. STOWERS.
Manager, Las Vegas (Nev.) Field
Office_ _ . ... Sere R. WoobRrurr, Jr.

'Gordon Dean was AEC Chairman during the period covered by this report. His term expired on June
¥,1053, His successor asa Commission member and as Chairman is Mr. Strauss, who took office on July 2,
B3, Mr. Strauss’ term will run to June 30, 1958,
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APPENDy,
Director, Division of Military Applica-
tion—Continued
Manager, Santa Fe—Continued
Manager, Los Alamos (N. Mex.)

Field Office_ - - - Frank C. Divygy,
Manager, Pantex (Amarillo, Tex.) '

Field Office_ .- oo __ WALTER W. Stpqq
Manager, Rocky Flats (Colo.) Field '

Office - - - oo GiLBERT C. Hoovyy
Manager, Sandia (N. Mex.) Field N

Office - - - - Danier F. Worrg Jr

Director, Division of Production____.____ R. W. Cooxk. T
Manager, Hanford (Wash.) Operations
Office oo Davip F. Suaw.
Manager, New York (N. Y.) Operations

Office - - oo oo Henry B. Fry
Manager, Brookhaven (Long Island,

N.Y)Area__ . ___________ E. L. Vaxn Hory.
Manager, Cleveland (Ohio) Area.___ BUFORD Sparks,
Manager, Fernald (Cincinnati, Ohio)

Area_ e C. L. KarL.
Manager, St. Louis (Mo.) Area_____ J. PERRY Moraaxn.

Manager, Oak Ridge (Tenn.) Opera-

tions Office - - .. __________ S. R. SArIrIE.
Manager, Dayton = (Miamisburg,

Ohio) Area_ _ . _____ JoueN H. RoBersox.
Manager, Paducah (Ky.) Area______ ErnEsT A. WENDE.

Manager, Portsmouth (Ohio) Area__. KENNETH A. DUNBAaR.
Manager, Savannah River (Augusta,

Ga.) Operations Office_. . _________ CurTtis A. NELson.
Manager, Dana (Terre Haute, Ind.)
Area_ o ___ CaarrLEs W. REemLy.
Manager, Wilmington (Del.) Area__. D. Ewinc Irons.
Director, Division of Raw Materials_____ JEssE C. JOHNsON.
. Manager, Grand Junction (Colo.) Oper-
ations Office. .- ___________ SrELDON P. WIMPFEN.
Director, Division of Reactor Develop-
ment_ - - oo Lawrence R. Harstap.
Manager, Chicago (Ill.) Operations
Office- - - - -2 A. TaMMaRro.
Manager, Ames (Iowa) Area________ W. W. Lorp.
Manager, Lockland (Ohio) Area_____ E. M. VELTEN,
Manager, Pittsburgh (Pa.) Area_____ Lawron D. GEIGER.
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ﬁgANIZATION AND PRINCIPAL STAFF
B!

7octOT Division of Reactor Develop-
f ment—Continued
yfanager, Idaho (Idaho Falls) Opera-

i tions Office_ . _____________________ L. E. Jornsrox.
. )fapager, San Francisco (Calif.) Opera-
tions Office_ . ____________________ JouN Framerry.
yanager, Schenectady (N. Y.) Opera-
T 3T0) 0 S JoNn D. ANDERSON.
firector Division of Research_________._ Tromas H. Jornson.

pirector Division of Construction and

SupPLY -~ e e . E. J. Brocs.

Director, Division of Information Services. MoRSE SALISBURY.
pirector, Division of Organization and

Personnel. __________________________ Oscar S. Smrra.
Director, Division of Security___________ JoHN A. WATERS. Jr.
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APPENDIX 2

MzeMBERsSHIP OF COMMITTEES
STATUTORY COMMITTEES
Joint Committee on Atomic Energy—Eighty-third Congrese

This committee was established by the Atomic Energy Act of 194¢ (sec 15
make ‘“continuing studies of the activities of the Atomic Energy Cop, .)‘iﬁ
and of problems relating to the development, use, and control of atomie ehergy o
The committee is kept fully and currently informed with respect to the Co gy

sion’s activities. Legislation relating primarily to the Commission o to

- : a i
energy matters is referred to the committee. The committee’s membetiz?t
is composed of nine members of the Senate and nine members of the H:m;:

of Representatives.

Representative W. SterLING CoLE (New York), chairman.
Senator Bourke B. HicKRENLOOPER (Iowa).
Senator EveeneE D. MiLuikiN (Colorado).
Senator WiLLtaMm F. KnowrLaND (California).
Senator Joun W. Bricker (Ohio).
Senator Guy R. CorpoN (Oregon).
Senator RicEarD B. RusseLL (Georgia).
Senator Epwin C. Jounson (Colorado).
Senator CriNToN P. ANpERsoN (New Mexico).
Senator Joun O. PastoreE (Rhode Island).
Representative CarL Hinsaaw (California).
Representative JAMEs E. VAN ZaNDT (Pennsylvania).
Representative JAMEs T. ParrersoN (Connecticut).
Representative THOMAS A. JENKINs (Ohio).
Representative CArL T. DurramM (North Carolina).
Representative CrET HovrrrieLp (California).
Representative MELVIN PricE (Illinois).
Representative PauL J. KiLpay (Texas).

CoORBIN ALLARDICE, executive direcior.

Military Liaison Commiitee

Under sec. 2 (¢) of the Atomic Energy Act of 1946, as amended, “there shall be
a Military Liaison Committee consisting of a chairman, who shall be the head
thereof, and of a representative or representatives of the Departments of the
Army, Navy, and Air Force, detailed or assigned thereto, without additional
compensation, in such number as the Secretary of Defense may determine.
Representatives from each of the three Departments shall be designated by the
respective Secretaries of the Army, Navy, and Air Force. The committee
chairman shall be appointed by the President, by and with the advice and consent
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 (:011591t
with the committee on all atomic energy matters which the committee deems ¥
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to military applications, including the development, manufacture, use and
8 of bombs, the allocation of fissionable material for military research,
a0 ihe control of information relating to the manufacture or utilization of atomic
gl ops. The Commission shall keep the committee fully informed of all such
é fesprs before it and the committee shall keep the Commission fully informed
3 %’ttf atomic energy activities of the Department of Defense. The committee
s | have authority to make written recommendations to the Commission on
ters relating to military applications from time to time as it may deem appro-
: If the committee at any time concludes that any action, proposed action,

faﬂ;lre to act of the Commission on such matters is adverse to the responsibilities
% Department of Defense, derived from the Constitution, laws, and treaties,
committee may refer such action, proposed action, or failure to act to the
_retary of Defense. If the Secretary concurs, he may refer the matter to the
:dent, whose decisions shall be final.”

e

I

- ROBERT LeBaron, chairman.

., Gen. KENNER F. HERTFORD, United States Army.
-~ Gen. HARRY McK. RorEr, United States Army.

.ar Adm. GEORGE C. WrigHT, United States Navy.

capt. JAMES S. RusseLyL, United States Navy.

\sj. Gen. James E. Brices, United States Air Force.

ysj. Gen. HowaRD G. BUNKER, United States Air Force.

g
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General Advisory Commitice

nis committee was established by the Atomic Energy Act of 1946 (sec. 2 (b)).
e nine civilian members are appointed by the President to advise the Com-
sision on scientific and technical matters relating to materials, production, and
gearch and development. Under the Atomic Energy Act, the committee shall
et ot least four times in every calendar year; the committee held its first
weting in January 1947, and to date has averaged six meetings a year.

L. L RaB1, chairman; professor of physics, Columbia University, New York,
Y,
» Ouver E. BuckLey, former chairman, Bell Telephone Laboratories, New
fork, N. Y.
I. B. F1sEg, director of research, Bell Telephone Laboratories, Murray Hill,
N Y.
W. F. LiBBY, professor of chemistry, University of Chicago, Chicago, Iil.
. lzn V. MURPHREE, president, Standard Oil Development Co., New York, N. Y.
.Jorn VoNn NEUMANN, professor, school of mathematics, Institute for Advanced
Studies, Princeton, N. J. ‘
X.J. C. WARNER, president, Carnegie Institute of Technology, Pittsburgh, Pa.
Turer G. WaITMAN, chairman, Research and Development Board, Depart-
ment of Defense, Washington, D. C.
¥ EveENE P. WiGNER, professor of physics, Princeton University, Princeton,
- :
- Iz RicmaRD W. Dopson, secretary; chairman, department of chemistry, Brook-
baven National Laboratory, Upton, Long Island, N. Y.
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Dix 2
.. CURT STERN, prc
Dr gaIELDS WARRE

I) I\{g,SS.

PATENT COMPENSATION BOARD

This board was established in April 1949 pursuant to section 11 of ty, At

Energy Act of 1946, which provides that upon application for just COmpeng 0%
or awards or for the determination of a reasonable royalty fee certain pPOceeg-thE
shall be held before such a board. To date the board has held 10 sessiog lng
cases have been filed, of which 7 have been finally determined by the bo 512
claim has been awarded and 1 claim has been withdrawn. ard; |

Casper W. Oowms, chairman; firm of Casper W. Ooms, Chicago, IlI.

Isaac HARTER, of Babeock & Wilcox Tube Co., Beaver Falls, Pa.

Jonn V. L. HoeaN, consulting engineer, Hogan Laboratories, Inc., Ney You
N. Y. Tk,

pis committee was :
A\EC program of supj
and the relationship «

Most of the wo

é on 85 specific proble

r. FARRINGTON Da
Madison, Wis.

pr. G- B. KISTIAEOWS
Mass.

pr. JosEPH E. MaYER

pr. Dov M. Yosrt, p
pasadena, Calif,

Do oA

COMMITTEE OF SENIOR REVIEWERS

The Committee of Senior Reviewers appointed in 1946 by the Manhattgn Distriy
and reaffirmed by the AEC has been increased from four to six members ¢, n} )
the expanding scope of the Atomic Energy Commission’s technical activitisﬁ
The committee reviews the major phases of the Atomic Energy Commigg
program and is the principal adviser to the Commission on classificatiop az;
declassification matters, making recommendations for formulating and modify;
the rules and guides for classifying scientific and technical informatiop, The
committee members are appointed for a term of 5 years on a rotating basis. The
next new appointment will be made on July 1, 1953.

A

This board was establi
contract appeals arisin
coptracts and makes r

Dr. WarreN C. JoHNsON, chairman; associate dean of physical Sciences,
’ disposition.

University of Chicago, Chicago, Ill.

Dr. R. H. Crisr, director of physical research, Carbide & Carbon Chemicals Co
Plant, Charleston, W. Va. )

Dr. Tuomas B. DrReEw, head, department of chemical engineering, Columbis
University, New York, N. Y.

Dr. Joun P. Howeg, group leader, research engineering laboratory, Norty
American Aviation, Inc., Downey, Calif.

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

Dr. J. R. RicHARDSON, associate professor of physics, University of California,
Los Angeles, Calif.

genveY P. Brawpis, J
Chapel Ilill, N. C.
ggeLpoN D. EvLioTT,
University, New Yo
RoBerT KINGSLEY, de

Angeles, Calif.
EomunD R. PurvEs, e
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The Advisory Committee on Biology and Medicine was created in September
1947, 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. StagmaN, chairman; chief, division of plant pathology and botany,
University of Minnesota, Minneapolis, Minn.

Dr. Epwarp A. Doisy, director, department of physiology and biochemistry,
St. Louis University School of Medicine, St. Louis, Mo. 5
Dr. GioaccHINO Farnra, head, department of radiology, Columbia University

Medical School, New York, N. Y.

|
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CurT STERN, professor of zoology, University of California, Berkeley, Calif.
pr gaieLdS WARREN, pathologist, New England Deaconess Hospital, Boston,

' MaSS

Adwnsory Committee on Chemistry

3 committee was appointed in June 1949 to advise on policy concerning the

¢ program of supporting basic unclassified chemistry research in universities,

the relationship of this program to the AEC’s own chemistry research pro-

5. Most of the work of the committee is accomplished by individual consulta-
0 88 specific problems arise.

FARRINGTON DANIELs, professor of chemistry, University of Wisconsin,

] Qfggdlson Wis,

. G- B. KisTi1AROWSKY, professor of chemistry, Harvard University, Cambridge,

Mass.

}Ajosmpﬂ E. MAYER, professor of chemistry, University of Chicago, Chicago, Ill.
poNn M. Yosr, professor of chemistry, California Institute of Technology,

Pg,s&deﬂﬁ-, Calif.

Advisory Board of Contract Appeals

ﬁﬁboard was established in February 1950. One or more of its members hears
qtract appeals arising under the “dlsputes articles’” of AEC contracts and sub-
otracts and makes recommendatlons to the General Manager concerning their
u,posmon

' qevey P. BrRanDis, Jr., dean of the law school, university of North Carolina,
chapel Hill, N. C.

giwoN D. ELLiorT, director of institute for judicial administration, New York
University, New York, N. Y,

: poserT KINGSLEY, dean, school of law, University of Southern California, Los
~ Angeles, Calif.

puonp R. PURvEs, executive director, American Institute of Architects, Wash-
: ington, D. C.

gseRT F. TaccarT, dean, school of business administration, University of
Michigan, Ann Arbor, Mich.

Advisory Committee on Industrial Information

Tis committee was reconstituted and expanded in April 1952 to replace an ad
committee appointed in 1949 to advise the AEC on disseminating unclassified
tnological information to industry. The members are visiting AEC sites to
2tify information of use to industry which should be submitted for declassifica-
and recommending arrangements for the widest possible publication and
- atribution of such declassifiable information,

“¥ey D. KIRKPATRICK, chairman; vice president and director of editorial
development, MeGraw-Hill Book Co Inc., New York, N. Y.

¥*YE BLaNkg, Jr., editor, Modern Industry, Magazines of Industry, Inc., New
ok, N. Y.

,--lw-r‘\

SR RRL

e




IWER L I b

80

Dr. ArraN G. Gray, editor, Steel, Penton Publishing Co., Cleveland, Ohio

Gexe Harpy, National Association of Manufacturers, Washington D, ¢

Kerre HennEey, editor, Nucleonics and Electronics, McGraw-Hil p '
Co., Inc.; American Institute of Radio Engineers, New York, N. Y.

Dr. Ermer HurcuissoN, editor, Journal of Applied Physics, Americay Tng
of Physics, New York, N. Y.

Warrer E. Jessup, editor, Civil Engineering,
Engineers, New York, N. Y.

ANDEREW W. KraMER, editor, Power Engineering, The Technical Publiship
Chicago, Il g Co,

Everert S. Leg, American Institute of Electrical Engineers, New York X v

Dr. WaLter J. MurpaY, editor, Chemical and Engineering News, A..
Chemical Society, Washington, D. C.

Karn T. ScEWARTZWALDER, The American Ceramic Society, Inc.,
Ohio.

GErorcE F. SuLLIVAN, managing editor, The Iron Age, Chilton Publicationg
New York, N. Y.

E. E. TruMm, editor, Metal Progress, American Society for Metals, Clevela, g
Ohijo.

S. A, TuckEer, publications manager, American Society of Mechanical Engip
New York, N. Y. een,

F.J. VAN ANTWERPEN, editor, Chemical Engineering Progress, American Instityg,
of Chemical Engineers, New York, N. Y.

Dr. ArBeErTo F. THOMPSON, secretary; chief, technical information service, divi.
sion of information services, AEC, Washington, D. C.

N. H. JacoBson, assistant secretary; chief, industrial information branch, divisior,
of information services, AEC, Washington, D. C. h

APPENDIX 2,

ublisbiﬁ{?

tltugi
The American Society o Ci
,1\.ﬁ

merican-
Columbus

) Inc,,

Industrial Information Commatiee

This committee, representing AEC operating divisions and offices of operationg
and the major contractors, was appointed in 1952 to guide the disseminatiog,
of AEC-developed information to industry. Meetings are held three times a
year.

Dr. ArLErTo F. TrHOMPSON, chairman; chief, technical information service,
division of information services, AEC, Washington, D. C.

H. C. BaLpwin, director of information, Chicago Operations Office, AEC, Lemont,
I11.

Dr. BREwER F. BoarpMman, head, technical information branch, Idaho Operations
Office, AEC, Idaho Falls, Idaho.

GEoRGE L. BrowN, manager of public relations, General Electric Co., Hanford
Works, Richland, Wash.

Dr. F. L. CuTeBERT, technical director, National Lead Co. of Ohio, Cincinnati
Ohio.

H. W. Davis, Jr., deputy director, technical and production division, Savannah
River Operations Office, AEC, Augusta, Ga.

W. E. DreEszEN, administrative aide to director, Ames Laboratory, Ames, Towa.

R. G. ErvuiorT, director of information, Sante Fe Operations Office, AEC, Albn
querque, N. Mex.

LesTER C. FURNEY, assistant to director, Argonne National Laboratory, Lemoat
Il
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F HJAGGERTY, biochemist, medical branch, division of biology and medicine,
A;EC* Washington, D. C. '

M H. Hamiutown, staff assistant to assistant manager, Westinghouse
%%II‘Lomic Power Division, Pittsburgh, Pa.

; ,"\; HARWELL, head, patents and declassification department, Carbide & Carbon
% §b$émicals Co., div. of Union Carbide & Carbon Corp., Oak Ridge, Tenn.

= " gp L. HILL, supervisor, technical services, General Electric Co., Lockland,

= %.)fb.
ag:] ‘p)‘, HogERTON, technical reports director, Vitro Corp. of America, New York,
# r
FE;'YKELLER, assistant to general manager, atomic energy division, American
"Cvﬂnamid Co., New York, N. Y.
;Zw P. KunTz, organization and methods examiner, division of raw materials,
\EC, Washington, D. C.
"~k R. LONG, supervisor, technical information group, atomic energy research
"department, North American Aviation, Inc., Downey, Calif.
+, GEORGE G. Manov, office of industrial development, AEC, Washington, D. C.
w, poNaLp F. MASTICK, technical assistant, division of military application,
f”;EC, Washington, D. C.
; A. R. MaruEson, head, technical operations division, Schenectady Opera-
; ans Office, AEC, Schenectady, N. Y.
< .gooN R. MOLESWORTH, assistant to manager for public education, Oak Ridge
J'Opera.tions Office, AEC, Oak Ridge, Tenn.
~ DANIEL J. PrrLaUMm, chief, materials and information branch, division of
";ssearch, AEC, Washington, D. C.
w FRaNK K. PITTMAN, assistant director for operations, division of production,
"\EC, Washington, D. C.
. nxnis PULEsTON, head, technical information division, Brookhaven National
- Lsboratory, Upton, Long Island, N. Y.
x H. W. RUSSELL, assistant director, Battelle Memorial Institute, Columbus, Ohio.
1. CHARLES SLEsSSER, director, division of technical information and declassifi-
gtion, AEC, New York Operations Office, New York, N. Y.
x. RaLPE CARLISLE SwmITH, assistant director for classification and security,
Los Alamos Scientific Laboratory, Los Alamos, N. Mex.
xJoEN R. STERN, physicist, theoretical physics division, Knolls Atomic Power
Laboratory, Schenectady, N. Y. :
¥ M. H. WanL, atomic energy division, E. I. du Pont de Nemours & Co.,
Atlants, Ga.
" R K. WarERLING, chief, information division, Radiation Laboratory,
* [niversity of California, Berkeley, Calif.
fnus H. WaLpo, technical editor, Mound Laboratory, Miamisburg, Ohio.
£J. WaLwis, superintendent, development staff services, Sandia Corp., Albu-
querque, N, Mex.
.W. Young, technical information officer, division of reactor development,
AEC, Washington, D. C.
= 1. H. JacoBson, secretary; chief, industrial information branch, division of
information services, AEC, Washington, D. C.

it

Aduvisory Committee on Isotope Distribution

s committee was originally appointed by the Manhattan District to advise
- 2the off-project distribution of isotopes. The Commission approved its con-
~Qution in December 1947 to aid in establishing new policies on distributing
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radioactive materials and to review existing policies. The committ,

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

requests for their use in research, education, and industry which are

it by the Commission.

Dr. RosrLey D. Evans. chairman; professor of physics, Massachusetts
of Technology, Cambridge, Mass.

Dr. Simeon T. Cantrir, Tumor Institute of the Swedish Hospital, Seqtt

Dr. Ricaarp CHaMBERLAIN, University of Pennsylvania Medical Sep,,
delphia, Pa,

Dr. Joun E. CHRIsTIAN, associate professor, department of pharmg
chemistry, Purdue University, Lafayette, Ind.

Dr. SamueL E. EaTton, A. D. Little, Inc., Cambridge, Mass.

Dr. SterLInG B. HENDRICKS, head chemist, Bureau of Plant Industry. Soils
Agricultural Engineering, U. S. Department of Agriculture, Beltsvi]le \;d

Dr. Donarp E. HuLL, research chemist, process division, Californig lie;,
Corp., Richmond, Calif. “arch

Dr. Leon O. JacossoN, associate dean, division of biological sciences, Unive
of Chicago, Chicago, Il '

Dr. Eprra H. QuiMsy, associate professor of radiology, College of Physicians
Surgeons, Columbia University, New York, N. Y. 8ad

Dr. Howarp E. SkirPER, associate director, Southern Research Instityte B;
mingham, Ala. » DL

Dr. Joun E. WiLLaRD, professor of chemistry, University of Wisconsin, Madisop,
Wis. '

Dr. Paur C. AEBERsSOLD, secretary; chief, isotopes division, AEC, Qak Ridge
Tenn. :
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Neutron Cross Sections Advisory Group

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

Dr. DonaLp J. HucHES, chairman; department of physics, Brookhaven Nationa]
Laboratory, Upton, Long Island, N. Y.

Dr. Tom W. BONNER, department of physics, Rice Institute, Houston, Tex.

Dr. Joserr L. FowLER, physics division, Oak Ridge National Laboratory, Osk
Ridge, Tenn.

Dr. WirLLiam W. Havens, Jr., department of physics, Columbia University, New
York, N. Y. :

Dr. ALexanpER S. LANGsDORF, physics division, Argonne National Laboratory,
Chicago, 111

Dr. CarL O. MuELBAUSE, department of physics, Brookhaven National Labora-
tory, Upton, Long Island, N. Y.

Dr. G. Roy RiNco, physics division, Argonne National Laboratory, Chicago, Il

Dr. ArTHUR H. SNELL, physics division, Oak Ridge National Laboratory, Osk
Ridge, Tenn.

Dr. Tromas M. SNYDER, physics division, Knolls Atomic Power Laboratory,
Schenectady, N. Y.

Dr. Joun R. Stenn, physics division, Knolls Atomic Power Laboratory, Sche:
nectady, N. Y.

Dr. Ricrarp F. TascHEK, department of physics, Los Alamos Scientific Labors
tory, Los Alamos, N. Mex. '
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- arroLL W. ZABEL, department of physics, Los Alamos Scientific Laboratory,
oV s Alamos, N. Mex.

~ " eorGE A. KousTap, vice-chairman; physics branch, division of research,
:?}EC» Washington, D C.

- “1ra F. ZarT™aAN, division of engineering, AEC, Washington, D. C.

= » perBERT GOLDSTEIN, secretary; Nuclear Development Associates, Inc.,
white Plains, N. Y.

i
i

li

Patent Advisory Panel

fbis’ i)anel was appointed in January 1947 to make a general review and appraisal
the problems raised by the patent provisions of the Atomic Energy Act of 1946.
E‘ makes informal reports and recommendations to the Commission and its staff

o various questions of policy and procedure relating to patents and inventions,

g, THOMAS AvusTERN; of Covington & Burling, Washington, D. C.

W}LUAM H. Davrs; of Davis, Hoxie & Faithfull, New York, N. Y.; chairman,
patent Survey Committee, U. S. Department of Commerce.

JoRN A. DIENNER; of Brown, Jackson, Boettcher & Dienner, Chicago, Ill.

® fucroR M. HormMEs; of Fish, Richardson & Neave, Boston, Mass.

" (a8PEB W. Oowms; firm of Casper W. Ooms, Chicago, Ill.

. Advisory Committee on Personnel Management

This committee of leading authorities from government, industry, and education
g5 named in September 1948 to provide the Atomic Energy Commission with a
gntinuous review of its personnel management practices and to evaluate the
st personnel methods of government and industry in determining over-all
AEC policies. The committee usually meets once a month.

wzraor S. FLEMMING, chairman; director, Office of Defense Mobilization,
Washington, D. C.; president, Ohio Wesleyan University, Delaware, Ohio.

L CuayroN Hrry, professor of industrial relations, University of Michigan,
Ann Arbor, Mich.

RoBERT RAMSPECK, vice president, Eastern Airlines, Inc., Washington, D. C.
FALLACE SAYRE, professor of public administration, school of business and civie

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

" Pmuie YOUNG, chairman, U. 8. Civil Service Commission, Washington, D. C.

Vacancy)

Personnel Security Review Board

- This board was appointed in March 1949 primarily to review specific personnel
-weurity cases which arise under the Commission’s administrative review procedure
ud to make recommendations concerning them to the General Manager. The
ward, in its monthly meetings, also advises the Commission on the broader con-
sderations regarding personnel security, such as criteria for determining eligibility
lr security clearance and personnel security procedures.

~ Guxson PUrcELL, chairman; of Purcell & Nelson, Washington, D. C.

| feraur 8. FLEMMING, director, Office of Defense Mobilization, Washington, D. C.;
president, Ohio Wesleyan University, Delaware, Ohio.
¥uuam E. LEary, president, Columbus University, Washington, D. C.
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Chairmanship (Veacancy).

Fraxncis CAMERON, vice president, St. Joseph Lead Co., New York, N, vy

EverReTTE L. DEGOLYER, petroleum geologist; DeGolyer & M"N&ught;m ‘D
Tex. » Vallas

TrororLD F. FiELD, consulting mining engineer, Duluth, Minn.

J. K. GustaFsoN, consulting geologist, M. A. Hanna Co., Cleveland, Ohio

Ira B. JoraLEMON, geologist, San Francisco, Calif. :

FraNg W. McQuisToNn, Jr., metallurgical engineer, Newmont Mining Co
New York, N. Y. .,

Ernest H. RosE, chemical engineer, Tennessee Coal, Iron & Rajly,
Birmingham, Ala.

WaLTER O. SNELLING, director of research and consulting chemist, Tro
Co., Allentown, Pa.

OrviL R. WHITAKER, consulting mining engineer, Denver, Colo.

CLypE E. WiLLiams, director, Battelle Memorial Institute, Columbuys, Ohio
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Stack Gas Problem Working Group

The appointment of this group was authorized in May 1948 to advise the Com.-
mission in connection with problems in the contro: of gaseous effluents from AEC
installations. Although the group has held five formal meetings, it hag more
recently rendered assistance in this field through specific research and development
projects directed by individual members and by individual consulting advice,

Dr. ABerL WoLmMAN, chairman; head, department of sanitary engineering, Johns
Hopkins University, Baltimore, Md.

Dr. PaiLip DRINKER, professor of industrial hygiene, Harvard University Schoo!
of Public Health, Boston, Mass.

Dr. LyLe GILBERTSON, director, research and engineering department, Air Re
duction Co., Murray Hill, N. J.

Dr. H. Frasgr JoHNSTONE, professor of chemical engineering, University of
Illinois, Urbana, Il

Dr. Moyer D. TrHoMAS, department of agricultural research, American Smelting
& Refining Co., Salt Lake City, Utah.

Dr. WiLLiam P. YanT, director of research, Mine Safety Appliances Co., Pitts
burgh, Pa.

Technical Information Panel

This panel, representing the major AEC research contractors, was appointed io
June 1948 to advise the Commission on all aspects of its technical information
services. Meetings are held three times a year to work out better methods of
disseminating technical information.

Dr. ALBerro F. THOMPSON, chairman; chief, technical information service, divi-
sion of information services, AEC, Washington, D. C.

Dr. HENRY A. BLAIR, director, atomic energy project, University of Rochester,
Rochester, N. Y. :
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BREWER F. BoarpMaN, head, technical information branch, Idaho Operations

?f{')mce, AEC, Idaho Falls, Idaho. ' o .

F. L. CuTHBERT, technical director, National Lead Co. of Ohio, Cincinnati,

) 'EIO].)REESZEN, administrative aide to director, Ames Laboratory, Ames, Iowa.

2 b L;AM H. HaMmiLron, staff assistant to assistant manager, Westinghouse
- iy mic Power Division, Pittsburgh, Pa.

O .
,i:'AN Harris, manager, documents department, Sandia Corp., Albuquerque,

x, Mex. .
)L. HARWELL, head, patents and declassification department, Carbide & Carbon
"Chemicals Co., div. of Union Carbide & Carbon Corp., Oak Ridge, Tenn.

a0 L. HILL, supervisor, technical services, General Electric Co., Lockland,

po¥
. oo . :
Jog?" F. HoGERTON, technical reports director, Vitro Corp. of America, New York,

.

K:\: R. Long, supervisor, technical information group, atomic energy research
gepartment, North American Aviation, Inc., Downey, Calif. . '
.gx¥ MAYNARD, head, technical information center, California Research and
"bevelopment Co., Livermore, Calif.

aMES A. MERRILL, director, laboratory division, Goodyear Atomic Corp.,

) ,,, E. J. MURrPRY, assistant to research director, Carbide & Carbon Chemicals
“co., div. of Union Carbide & Carbon Corp. (ORNL), Oak Ridge, Tenn.
1. G. M. MurphY, professor of chemistry, New York University, New York,
v Y.
');.\DANIEL J. PrLauM, chief, materials and information branch, division of re-
"arch, AEC, Washington, D. C.
nyyis PULESTON, head, technical information division, Brookhaven National
'Laboratory, Upton, Long Island, N. Y.
1. RicEARD F. RiLEY, chief, radiation chemistry section, atomic energy project,
“[niversity of California, Los Angeles, Calif.
2 P. RupoLrH, director, technical services division, Chicago Operations Office,
AEC, Chicago, Ill. : ‘
». H. W. RusseLL, assistant director, Battelle Memorial Institute, Columbus,
Qbio.
- CHARLES SLESSER, director, division of technical information and declassifica-
tion, AEC, New York Operations Office, New York, N. Y.
= Ravpr CARLISLE SMITH, assistant director for classification and security,
Los Alamos Scientific Laboratory, Los Alamos, N. Mex.
*.Jorx R. STEHN, physicist, theoretical physics division, Knolls Atomic Power
Laboratory, Schenectady, N. Y.
> G. 8revENsoN, head, technical information, technical section, engineering
. department, General Electric Co., Richland, Wash.
: . R. K. WAKERLING, chief, information division, Radiation Laboratory, Uni-
- versity of California, Berkeley, Calif.
“us H WaLpo, technical editor, Mound Laboratory, Miamisburg, Ohio.
= Joun C. WooDHOUSE, director, raw materials section, atomic energy division,
E I du Pont de Nemours & Co., Wilmington, Del.
& H. D. Young, director, information division, Argonne National Laboratory,
' Chicago, IlL
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APPENDIX 3

Major RESEARCH AND DEVELOPMENT INSTALLATIONS OF Tgy
Aromic ExErGY CoOMMISSION

Ames Laboratory (Iowa State College, contractor), Ames, Towg

Argonne National Laborato

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 University

Mayo Foundation

Michigan College of Mining and
Technology

Michigan State College

Northwestern University

Ohio State University

Oklahoma Agricultural and Mechani-
cal College

Purdue University

___________ Dr. Frank H. §,
--------------- Dr. H A w
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ry (University of Chicago, contract,
Chicago, 111 |
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or),

St. Louis University
State University of Towsa
Washington University (S,
Mo.)
Wayne University
Western Reserve University
University of Chicago
University of Cincinnati
University of Illinois
University of Kansas
University of Michigan
University of Minnesota
University of Missouri
University of Nebraska
University of Notre Dame
University of Pittsburgh
University of Wisconsin

Louis,

Associate Director, University Relationships_....__..._- Dr. Joserr C. Borcr

Bettis Plant (Westinghouse Electric Corp., Atomic Power Division,
contractor), Pittsburgh, Pa.

Manager, Westinghouse Atomic Power Division-....____- CpARLES H. WEAVER

Assistant Manager

Contract Manager
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Seientific and Educational Consultant. _ . - - .-~ Dr. GEORGE 3. ng-%és;:i; =
Executive Director of Institute - . -ccmommenaa- Dr. WiLLIAN G, POL;‘R.A.g | _
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Oak Ridge National Laboratory (Carbide & Carbon Chemicals ¢, " S
of Union Carbide & Carbon Corp., contractor), Oak Ridge, Te;mf" H
DIrector o o e e e e m e —m e mmm—mmmmmmmmm o Dr.C. g - ?%
Research Director. . oo Dr. A M Wzmnsgs | ,
Deputy Research Director_ . ——--—-----—- SR Dr.J. A Swagpes® §  gpipmentsclassifled by
Assistant Research Director_ - . - o oo mmm i Dr. E. H o Badiggclggglsotox_)f
Assistant Research Director_ . __ o coeaaa- e Dr. E.D Strpr. 3 Eﬁ?ﬁgﬁ‘ﬁ“ 327
Assistant Research Director_ . oo oomoeooeo Dr. C. E. Wy LeY 3 e
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APPENDIX 4

Isorore DistrIBUTION DATA

NUMRER OF SHIPMENTS !
Aug. 2, 146, | July 1, 1952, Total to
June 30, 1952 | May 30, 1953 | May 30, 1953
S B Rg ents classified by kind of isotope:
Ry e ﬂ’%‘adjoactive isotopes:
H -1 Todine 131 e 10, 468 3,834 14,302
* TAYLoy Phosphoras 32 oo cm oo 7,982 1,973 9, 955
B. D. Surpy . Carbon Y _____ LTI 1,235 340 1,575
L E Ley Sodium 24 o 1,088 320 1,378
« B Winepg, gulfar 85, 603 139 742
A Gold 198, 199____ .- LI ITTTITITITI I T 787 411 1,188
), B Chlig 0~ I I
* - . Trom 85, 59 - - o e 4
) Der L“le}‘, : Cobalt 60 I 562 162 724
) Potassitm 42 _ . e 457 130 587
Strontium 88, 90__ Tl 199 104 303
0. Lawsg o S 3,578 1,220 4,807
‘ALD COOKsi 411 7\ RPN 27,714 8,825 36, 539
B. Reyn .
. YNOL: ble Isotopes:
1t M. B OLbg Sie Denterium oxide (heavy water).. 608 14 622
- DROBECey Deuterium (hydrogen 2)_._..___ 503 127 630
G. H AMILTOX Boron10and 11____._.__ 140 36 176
H DX Helium._.______ 16 11 27
| LAWRENCE O i comeaaiaied T = 1 ul
. Electromagnetic concentrated ... ________._____.. 6
HARDIN Joxgs ATEOD 38 o eI 1 2 3
. L 17| SR 1, 964 431 2,395
wnamid Ca.
! ghipments to AEC Installations:
RadioaCtive. oo e e mam————— B, 702 017 6, 619
Btable . oo e mccemmmcccmm—n—n 1,337 211 1,548
L M. Ke~Ttko —
‘ver H. Brix 1Shipments from Oak Ridge National Laboratory, Oak Ridge, Tenn.,
89

contractor},

aNRY A. BrLainr
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i FOREIGN SHIPMENTS OF RADIOISOTOPES:

=
E= 13
3

Radio- | giaple Country Radio-

Country active active | Btay, . REGULAT

—— =

92 5 — E

Argentina. . -ooiiioooeoeoo- ~

Australia_ .o oo 101 ) S ” 3 GENE:
i ———— 123 ' PACWURE ON A:
166 DETERMINATIOi
248 ; ROTALTY FE:
" : TION; OR THE ¢

FOR PATENTS,
COVERIES

GENERA]

Scope of t.
Definitions
Notices.
Security.

Amendme:
---------------------- T Records of
] Motions.

APPL

80.10 Applicants
§0.11 Form and
80.12 Filing of a

3 Total number of shipments to May 30, 1953. .

EXAMINATIO:

§0.20 Examinatis

§0.21 Recommen
by purct

20.22 Response.

PREHEAR

80.30 Designatio:
80.31 Conference
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HE

80.40 Notice.

80.41 Order of p1

$0.42 Submission
dence.

80.43 Transcript

80.44 Oral argun
ings; wris

80.45 Copies of tl
ing.

! Policies and regulatic
Semiannual Repor
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Eleventh Semiannual R.
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o 80—GeNERAL RuLEs orF Pro-
(EDURE ON APPLICATIONS FOR THE
pTERMINATION OF REABONABLE
RQYALTY FeEe, Just CoMPENSA-
“goN; OR THE GRANT OF AN AWARD
g PATENTS, INVENTIONS OR Dis-
(QVERIES

GENERAL PROVIBIONS

~ Scope of the regulations.
Definitions.
Notices.
Security.
Amendment.
Records of Board.
Motions.

APPLICATIONS

210 Applicants.
‘i1 Form and content.
;LIZ Filing of applications.

EXAMINATION AND RESPONSE

20 Esxamination.

121 Recommendation for acquisition
by purchase.

Response.

PREHEARING CONFERENCE

Designation.
Conference procedure.

HEARING

Notice.

Order of procedure.

Submission and receipt of evi-
dence.

Transcript of the testimony.

Oral arguments; proposed find-
ings; written arguments.

Copies of the record of the hear-

ing.
h

145

APPENDIX 5

RecuLaTioNs OoF THE U. S. ATroMic ENeErcy CoMmissION !

PROPOSED FINDINGS AND DETERMINATION

80.50 Formulsation.
80.51 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

§ 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 Atomic
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. 8. C.
1811).

§ 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 §§ 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 § 80.22.

Nlcm and regulations of the U. 8, AEC announced prior to July 1952 can be found in Appendix 4,
R Bemiannnal Report to Congress; Appendix 10, Sixth Semiannual Report to Congress; Appendix 4,
gésemmnnual Report to Congress; Appendix 6, Tenth Semiannual Report to Congress; Appendix 6,
Semiannual Report to Congress; Appendix 6, Twelfth Semiannual Report; Appendix 6, Thir-

=4 Bemiannual Report; and in the Federal Register.
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(e) *“Party” shall mean the appli-
cant (personally or through his coun-
sel) and the Office of the General
Counsel of the Commission, as the
text may indicate. Each applicant
shall be entitled to be represented by
counsel.

§ 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.

§ 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 security.

§ 80.5 Amendmentf. Nothing in this
part shall limit the authority of the
Commission to issue or amend its
regulations in accordance with law.

§ 80.6 Records of Board. The
records of the Board in cases filed
before it, including the application,
the response, the transcript and any
other portion of the record, shall be
open to public inspection unless (a)
the Board otherwise directs upon a
determination that opening of the
records to public inspection would be
contrary to the public interest or,
(b) opening of the records is not in
accord with security regulations and
requirements of the Commission.

§ 80.7 Motions. Motions may be
made before the Board upon reasonable
notice to the other parties,

APPLICATIONS

§ 80.10 Applicants. (a) Any per-
son claiming just compensation for
any patent revoked in whole or in
part by paragraph (1) and (2) of sub-
section (a) or by subsection (b) of
section 11 of the act may file an appli-
cation for just compensation.

(b) Any person claiming just com-
pensation for any invention or dis-
covery, or for any patent or patent

discovery, taken, requisitioneq
demned by the Commission i;
to subsection (d) of section 1]
act may file an application fo
compensation.
(c) Any person claiming a regg
royalty fee for the use of an ip
or discovery covered by any Patent
clared to be affected with 5 Public ‘313‘
terest pursuant to paragraph W 1
subsection (c) of section 11 of tp, of
or any person who has been lice act,
pursuant to section 11 (c) (2) of the o
to utilize the invention or djg
covered by such patent and ig unabp
to reach an agreement with th le
A € OWnep
thereof, may file an application for the
determination of a reasonable Toyaltr
fee. y
(d) Any person who has magde an
invention or discovery covered by Dara{
graph (3) of subsection (a) of sectjqy
11 of the act, who is not entitled ¢,
compensation therefor under 8ubsection
(a) of section 11, and who has complied
with the provisions of paragraph (3) o
subsection (a), may file an application
for an award.
§ 80.11 Form and content. (a) Each
application shall be signed by the appli.
cant and shall state his name and post
office address. Where the applicant
elects to be represented by counsel, s
request for entry of counsel’s appear-
ance shall be filed with or after the
application, on a form obtainable from
the 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 other
claimants of whom the applicant has
knowledge.

(c¢) Each application must contain s
concise statement of all of the essential
facts upon which it is based. No par
ticular form of statement is requimi.
but it will facilitate consideration of the
application if the following specific dats
accompany the application:

(1) Io the case of an issued pateot
& copy of the patent;

or cop.,
Ursuﬂm
of the

Onabie
Ventiaa

COVEI‘?

application covering such invention or

(2) In the case of a patent applics-

O A O

n T —- MWWWWNWWW

s b

pGULATIONS

_ & copy of

jo
;111 patent Offic
gheret0;

3) In the o

giscovery as to -

ﬁled with the C

pgragraph 3) ¢

;o 11 of the ac

(4) The date

f inventiOD.

(5) In all cas
eXtent to which

discovery w
federally finanee
of its utility, nc

(6) In the ca:
-ust compensatic
ment of the actu
or discovery, to-

plicant.

(7) Inall case
the invention or
the patent or pa

(8) The reasc
posed, or the =
commpensation or
in calculating it;
or periodic payn

(d) Each con
ments shall be -
pumbered parag
Any exhibits or
company the ap;
porated by refer

(e) All applic:
by the applicant
ing the best kn
In the case of fz
tion and belief t!
mation and gro
given.

§ 80.12 Filin
Five copies of e:
filed with the C
the applicant’s ¢
of the accompar
filed.

(b) The Cler
‘chnowledge the
tion in writing a:
of the docket n
&pplication,

{(©) Al comm



IEGULATIONS

in, & copy of the application and of
d Patent Office actions and responses
iereto;

() In the case of an invention or
fiscovery as to which a report has been
fled with the Commission pursuant to
mragraph (3) of subsection (a) of sec-
ton 11 of the act, & copy of such report.

{4 The date relied upon as the date
dinvention.

(5) In all cases, a statement of the
uient to which, if any, the invention
w discovery was developed through
kderally financed research; the degree
« its utility, novelty, and importance,
2(6) In the case of an application for
st compensation or an award, a state-
ment of the actual use of such invention
idfscovery, to the extent known to the

ioant. ,
%7) In all cases, the cost of developing
_@@invention or discovery or acquiring
@épatent or patent application.
‘3@ The reasonable royalty fee pro-
: &d, or the amount sought as just
. 0] tion or award; the basis used

iglculating it; and whether lump sum

gnts shall be set forth in separately
ered paragraphs in the application.
exhibits or documents which ac-
any the application may be incor-
ed by reference.
e} All applications shall be verified
ithe applicant or by the person hav-
he best knowledge of such facts.
¢ case of facts stated on informa-
nd belief the source of such infor-
mtion and grounds of belief shall be

17480.12 Filing of applications. (a)
“Tve copies of each application shall be
- fed with the Clerk of the Board. At
- de'applicant’s election, only one copy
“dthe accompanying exhibits need be
. fed,

b) The Clerk of the Board will
wledge the receipt of the applica~
writing and advise the applicant
docket number assigned to the
ation.
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the application and all documents there-
after filed in the proceeding shall bear
the docket number of the application.

EXAMINATION AND RESPONSE

§ 80.20 Ezamination. Upon receipt
of the application, a preliminary exami-
nation will be made by the Commission
staff,

§ 80.21 Recommendalion for acquisi-
tion by purchase. At any time following
the filing of an application and prior to
final determinafion, 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
subsection (d) of section 11 of the act.
The time prescribed in § 80.22 for the
filing 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 areason-
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 & 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

§ 80.30 Designation. In any pro-
ceeding in which the Board in its 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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§ 80.31 Conference 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 amplification of the
application or the response;

(3) The possibility of obtaining agree-
ment as to facts and documents which
will 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 has
been reached, and such memorandum
shall, when signed by the parties, become
a part of the record.

HEARING

§ 80.40 Notice. The Board shall in
each case afford an opportunity for
hearing for the receipt of relevant evi-
dence. At least thirty (30) days notice
shall be given of the time and place of
guch hearing.

§ 80.41 Order of procedure. Ordi-
narily evidence in support of the applica-
tion shall be received first and thereafter
evidence in reply. Thereafter rebuttal
and any necessary additional evidence
shall be received.

§ 80.42 Submission and receipt of
evidence. (a) Each witness shall, before
proceeding to testify, be sworn or make
affirmation,

(b) When necessary in order to pre-
vent undue prolongation of the hearing,
the Board may limit the amount of
corroborative or cumaulative evidence,
may restrict the repetitious examination
or cross-examination of witnesses, and
shall otherwise control the conduct of
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 the
witness is properly qualified.

(e) Evidence may be received in affi-
davit form in the discretion of the Board.

APPENDIY .

All affidavits shall be submitteq
later than the opening of the hes, Doy
unless the Board for cause shoyy, 1‘1:4\
receive them at a later timg El:m‘"
party shall be permitted to ex amin'ac‘;‘a
affidavits received in evidence, &nce} al
file counter affidavits within sycp, pe o
as the Board shall fix, In determ; Tod
the weight to be attached to test_i[;nmg
contained in affidavits, the Boarg Qﬁv‘f
consider the lack of Opportunitysf li
cross-egamination, or

(f) Opportunity shall be affordeg
the cross-examination of wity for
Objections to the admission op oot
of any evidence or to any ﬁmitatio;n
the scope of examination or cmswxan;i
nation shall state briefly the groyy ds o
such objection and the transeript, of
not include argument on such objecti
except as ordered by the Board, x
objection may subsequently be mé;
upon unless timely made, and the pyj;
on each objection shall be made part of
the transcript, together with any offer
of proof which may be made,

(g) In the conduct of the hearing the
Board shall ensure compliance with the
security regulations and requirements
of the Commission and take whatever
steps it may deem appropriate to assure
the common defense and security
pursuant to the provisions of the aet. ’

§ 80.43 Transcript of the testimony.
Testimony given at a hearing shall be
reported verbatim. All written state-
ments, charts, tabulations, and similar
dats offered in evidence at the hearing
shall be marked for identification and,
upon a showing satisfactory to the Board
of their authenticity, relevance, and
materiality, shall be received and
marked as exhibits in evidence. Bueh
exhibits (including affidavits) shall, i
practicable, be submitted in quin-
tuplicate. Where the required numbes
of copies are not made available, the
Board may in its discretion order the
exhibit read in evidence or require &fidl'
tional copies to be submitted within &
specified time.

p§ 80.44 Oral arguments; proposed fisd-
ings; writlen arguments. (8) In ité die-
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_ion the Board may authorize oral
" qment at the close of the hearing.
;gﬂ The Board may, at its discretion,
glllOunce at the hearing a reasonable

:od within which either party may
;ﬁ,’mjt to the Board proposed findings
;nd a proposed recommendation. Such
\ roposals shall be in writing, in quin-
. upljcate, and copies shall be served on
300ppOSIng party.

© At the time fixed for the sub-
Jsion of proposed findings, either
oty MBY file written arguments in
‘,Jppol't based upon the evidence re-
gved 8% the hearing, citing the page or
3068 of the transcript of the testimony
qere such evidence may be found.
§80.45 Copies of the record of the
aring. The Board shall make pro-
ijon for a stenographic record of the
imony and for furnishing it to the
pplicant upon payment of the cost.
jggested corrections to the transcript
ithe testimony shall be considered only
-fled within a period to be fixed by the
ard.  Upon receipt of such suggested
mections, the Board in its discretion
4l correct the transcript.

PROPOSED FINDINGS AND
DETERMINATION

§80.50 Formulation. (a) Within a
ssonable time after the close of the
aring the Board shall prepare and
we upon the parties its proposed
dings and proposed determination,
da statement of the reasons or basis
aefor.  The proposed findings and
wposed determination shall be based
o the entire record and supported
‘reliable, probative, and substantial
dence. On issues of fact, no finding
il be proposed except when deemed
‘the Board to be supported by the
ster weight of the evidence. The
posed findings and proposed determi-
don, together with the statement of
* reasons or basis therefor, shall
wme part of the record.

b) 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.

§ 80.51 Ezxceptions. Either party
may, within twenty (20) days after
receipt of a copy of the proposed find-
ings and proposed determination of the
Board, unless such tfime 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 under
§ 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

. §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 § 80.51.

(¢) The order of the Board shall
constitute the final action of the Com-

mission.




APPENDIX 6

T apLE OF THE UNSTABLE ELEMENTARY PArTICLES

MaAss (units
POSSIRLE DECAY LIFETIME
NamE PRODUCTS (seconds) of m‘m REMARRs

* particle proton+-? ® 2200(?) | A few cloud ‘eh ,

1 b have been” 01?8?1-‘;31.%
only experimentg) e The
of charged V, Mﬂm;}h
po_smve, but the cleg -
VT may also oceyr.  Mm

V1particle proton-»— 2.5%10-1%(?) 2190 Ell:EiIsatSenbo: well  estapyi,

€N =N

) motron. Produced by Cos.

neutron proten-electron+ 740 1837 | A well known particle

neutrino .
V1§ particle 4t - M (44 Only & few c}
perhaps also tracks have mﬁ%‘m&
x4+
: The existence of these X
8* particle x4 (a neutral?) 10410~ 1480(?) seems established byy
§* meson x = --(a nentral?) 1010 1400(?) masses and lifetimes mﬂu
“ mesen x* OF pe M 800-1100 || certain. Coliectively o,
x*= IBeson p-+4-(2 neutral?) (9] 800-1100 particles are sometimeg py
ferred to as K particies,
£+ meson x oyt 10-8-10-4 975(?)| Observed as three
ticles which decay ﬁm.g"‘
charged particle. ¢

Vi particle xtt+x— 10-1(?) 972(?)| Observed in a cloud chamber
which deck g
which decay from i
particle. 8 )

£° particle(?) 4 10-14(7) 556(?)| The evidence for their existenes
may have other interprets
tions. )

T = particle(?) o (r'?) 10-11(?) 552(7)] The evidence for their existapes
may have other interprets
tions.

x* 1Meson wu=+neutrino 2.6%10-% 276 | Very well established: Foond
in cosmic rays and prodooed
artificially by high energy
accelerators.

«% meson 2y 5X10-%(?) 266 | Well established: Found¥ee
cosmic rays and produed
artificially’ by bigh energy
accelerators.

g mesen electron-}-2 neutrinos 2.15X10—# 912 | Decay product of » mesm.

pesitron+2 neutrinos Well established.,

Only those particles about which there is some agreement are listed in this table. Some of the entriss

in the table are likely to be chan
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ged as further information is accumulated.
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