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Aduinist pfiven As was indloated in last monmth's report, the lack
: 411l the most serious diffigulty faced by the
fusal of the Cook County Forest Preseryve Com-
sie request of the Secretary of War for & feiendly
Pn has made the site problem most acute, An
¢t is expected will be surplus in the mid~
Ehe sites visited (Kingsbury Ordnsnce Plant,

by far the most suitable. Ais far
napeotion of this area, it has many
RY tion. The water supply is
the area is extensive enough
2 relation %o & major mide
is sufficiently close to
tion which is desirable for

western mimnity, the univornity ot flato
provide that ocontast with an educational ins
the type of laboratory envisioned.

It is realised that the Argonne K€titnal laboratory camnot move to
& now site without axtensive housing being % available to its personnel,
sud prodably it is not possible to ocontinue the laboratory long at a site in
the neighborhood of Chicago, ineluding Argorme, without such housing develop-
ment. It is practicslly impossible to engage new workers from outside the
' ghicago area bescause of the low probability of securing sny place to live.
This mesns that proper replacements are not being made for key people who for
one reason or snother are leaving, It would appear that the coming winter
will find large mumbers of persons lsaving our laboratory unless a permgnent
site which permits plana for proper housing is availadble. In fact, we may
expeot that the Northeastern University Laboratory which is established at
Camp Upton, Long Island, will begin to draw upon our persomnel just as soon
as thcy are in a position to provide housing, We have here the anommlous -
situntiom that the Northeastern Leboratory has the site but no persomnel; we
have trained personnel but no asite,

It would be dissstrous to go into the second half of the year with
our plans for the future indefinite as they have bheen for the past 12 months
and this begause of not being able to settle on a home for the laboratory.
By not reaching a econorete decision on the site problem we are risking the
loss of our only real asset, the trained, experienced sclientists.
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' W. Pactors in acute illness and death following
irradiations problem 18 that of the nakhrs of the physiclogleal disability
which follows large doses of radiation and leads to death, understanding of whioh
is necessary teo treatment of radiation asoidents, The general physiologlcal pio-
ture has been well described by the experimental work of Dre. Prosser and his group.
The cause of the fatal bleeding tendency has been studied by Dr. Allen and the
blood-clotting defect has been traced to the increased heparin ccncentration in
blood plasma, Vork now in progress includes: the effect of lymphooyte destruetion
on spread of infestion and the importance of this secondary infection in the fatal
effects of radiation; the output of the heart in radiation sickness and the effeet
of therapeutic agents on it; comparison of the lethal effects and toxicity of
various types of radiation from external sources and absorbed radiocactive elements;
response to radiation of blood cells already under stresses.

Tumor produotion amd other chromic effects of radioactive elements: The
problem is to determine the expectancy of delayed disastrous effects of small ex~-
posures. Dr. Lisco and Dr. Brues have obtained figures as to the tumor expeotancy
after treatment by intermediate doses which are now sufficiently near completion to
permit preliminary extrapolation to the smaller doses which may be dangerous to msn
sad other long-lived enimals, Dr. Hagen and Mr. Sacher have been making statisti-
oal studies of shortening of the life-span by external radiation. A good prelimim-
ary picture has beem obtained of chronio plutonium poisoning. Work in progress in-
aoludes: comparative effects of additional fission produwts; a study of the reasons
why plutoniwm is much more toxic than would be expected on the basis of its radia-
+iom snergys besic investigation of the mode of action of radiation ix prodweimg -
‘sancer. A projected study will attempt to measure loss of an animal's effioiency
after intermediate doses.

Chemiscal and anatomical basis of radiation effects: Dr. Barron has found
that a special group of essential cell emsymes (sulfhydryl-containing) are particu-
larly susoeptible to radistion., Dr. Bloom has carefully studied the types of cells
which are semsitive to radistion and is preparing a large monograph on this subject,
Studies of chemioal changes in cells are being contimued emd Dr. Pinkel is investl-
p.ﬂ.n; ‘the effeots on growth of animals, When proper persomnel is available it is

N Mﬁ}:ﬁncmﬁl study be made on the mature of rddiation effects onuolutod
m *

Metabolism and excretion of r adioactive elements: Thizs has been ex~
tonsively studied for all of the common fission products end plutonium, and forms
the basis of estimation of human exposure by execreta analysis. Current studies are
oonoerned with the manner in which the absorbed toxic elements find their way into
the depots in which their ohronisc effects ocour; and what means may be taken to
remove them fram these depots,

, Medical examinations: All project persommel are given medical exsmins~

tions, inoluding blood and urine studies, on admission and discharge, and interim
 sxsminations are dme a8 required. Particularly careful studies are made of the

hands, including blood capillaries and finger ridges, and of the white blood cells.

Acoidents: ‘ersomnel involved in laboratory accidents, however minor,
in whioh radicsotive exposure or contsmination is s possibility, are given a very
eareful workap, including collection of evidenoe for radiation exposure by history,
physioal mimtion. 1sboratory studies, and evalustion of the possible physical
hassard involved,
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Plutonium studiess All persomnel potentially exposed to plutonium
periodically deliver their exoreta to the chemical group for measurement of their
alphaeray activity.

Decontemination of petsonnel: In collaboration with the Blology
Division, the Hazards Evaluation Division performs experiments with animals to
determine what means are necessary for removal of ocntamination, especislly plue
tonium, from wounds. Proposed work along this line will include means of remove
ing inhaled contsminents from the lungs, and swallowed ocntaminants from the intes~
tinal tracte

Chemistry Division. (Nuclear Chemistry). Tritium production: Cans
of lithium fluoride for irradiation at Hanford are now being prodyced at a rate
of 150 oans per week, Approximately 600 of these cans have now been shipped., To
insure that none of the oans e xoeeds the permissible diameter, each is passed thru
& teat gauge prior to shipment,

. Ionium contemt of raffinate from Mallinckrodt uranium ore purification
prooesss Several anslyses have beoen made for the ionium (Th=280) content of the
dtied oaloium hydroxide reffinate oske from the solvent-extraction process for the
recovery of wranium from ore. The ionium content is about fifteen pm. This rela
tively high value indicates that most of the original ionium is recovered in the
caloium hydroxide eskw. Preliminary tests indicate that recovery of the lonium from
‘the oplolum hydroxide is & relatively simple matter, hence the Mallinckrodt process
appears to afford sn excellent source of ‘the relatively large quantities of fonium
neoded as a starting material for large-scale production of Pa~231 snd U-232,

, Half-life of radiumi The curie is a widely used unit for measuring
radioactivity. However, its value, which depends on the half-life of radium, hss
not previocusly been détermined with the acouracy desirsble for such a constant, An
socurate determination is diffiecult-because of the mature of the radium daughter ac-
tivities which include the short-lived, alpha~emitting noble gas, radon. New experi-
ments to determine the halfelife of r adium and hence the value of the surie have now
besn camploted. BSpecial methods were devised to correct the alpha-counting rate for
the daughter activisies., ¥he final result, subject to possidle slight ohanges after
- more oomplete stadistieal yais of the dats, is 1680 4 20 years for the half.
life, and 3,58 & 0.04 x 1020 disintegrations/second for The curie.

o Preparation of radium for Hanford bombardment, ¥he group at Hanford
has made arrangements to overocome the radiation problems presented in loading and
unloading large radium ssmples at the pile. A one-gram radium sample has been
oanned and prepared according to the recormended preocedure snd has been shipped to
Hmford for bombardmen$e This bombardment will produce several milligrams of ao-
tintum for basio studies and for studies of its utility as an intense souwrce of

alpha activity. ' e .

©©" Redox process: Purther development work on the Redox process has been
outlined in extemsive disoussions with the new Redox group at Hanford.

In further experimental work with aluminum nitrate salting agent as a
substitute for smmonium nitrate, first-cycle runs were made with aluminum nitrate
in the segond volwm extractant stresm in order to prepare feeds for second-ocyole
operation using high saltingwout strength and avoiding oxidising conditions. These
firstecyocls runs with alumimm nitrate gave satisfactory results,
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Preliminary results on the recovery of hexcne from semi-works equipment
indicate that the necessary recovery operations are rather simple, but as yet not
enough hexone has been reprocessed to test its subsequent behavlior in colwm cpera-
tions. The neture of the hydrazine-hexone complex formed in the Redox precess is
being systematiocally studied with a view to more efficient utilization and recovery
of hydrazine.

Clinton heterogeneous pile studless The material which was processed
through one cycle in the peast monfh has now been put through a second cycle under
reducing conditions, using hydrazine as the reductant. Good recovery was obtained
and s deguntsmination factor of sbout 2000 was achieved in this oycle for beta actlivity.
The predominant beta-emitter remaining was ruthenium. FPurther work on a laboratory
soale is necessary to esteblish optimum reducing conditions. Hydrazine has been found
to have a very beneficial effeet on uranium extraction imto hexons. This may permit
lower salting-out strength and improve decontamination.

(Pile Chemistry), Wigner effect: Measurements on the annealing out of
neutroneinduced dimensional changes have been carried out on samples taken from the
three 16-1b, stringer bars from test holes in the HEW piles. After heating for about
10 nirxutes at 1 C in an atmosphere of helium, the sample dimensions perpendiculapr
to the direction of sxtrusion decreased about 0.2%, whereas the sample dimensions
parsllel to the direction of extrusion decreased about 0,05%.

Additional measurements on the heat of sublimation of graphite have givem
2 value of 199 & 4 kcal/mole instead of the 204 & koal/mole reporbad last month. l,
hrp ayste 5”7___‘1:10 error has been fomngd in the measuremats, . . o

Pile progrem: Additional tests on the thermal erack-up of BeQ “tubes
subjected to a radial temperature gradient show that the sddition of 20% graphite to
the Be0 increases the maximm tensile strength by a fastor of 4-5, Purther experiments
are contemplated with higher graphite contents. Reoyoling tests of Be0 tubes subjected
to radial thermal gradients show that even after 13 cyoles, & sample whioh crackéd on
the first oyele does not fall apert under small mechanical shooks.

The peeparation of graphite fuel tubes for the high-temperature pile nnii
by wvnthod of impregnation of an ether solution of wrsnyl aitrate into the graphite
‘to offer groat promise, A smuple of iipregasted graphite containing 9.2% ursnium
oxide has beem shown to lose only & very small percentage of its weight upon heating
for several héurs at 1040° C in an atmosphers of umpurified helium, The small weight
loss, 0.5%, is being checked to szee whether it is due to the loss of uwranium. =

The thermal conductivity change induced in the pure BeO rod which had
received a 24-day neutron bombardment in the Hanford pile has been found to anneal
out at the temperature of 980° (. The thermal condustivity chenges whisch were brought
sbout by the neutron bombardment of 90% BeO~10X VOg samples are not annealed out sppre-
ciably afber a 400° C heat treatment. These changes are now thought to be dsfinitely
neutron-induced dnd not due to oxidatiom of the samples by the rosidual air in the .
imdi«tim cange

* 7he elastic modulus of mmm-irrndittod. low-density beryllia has been
found to de approximately 1% less than the modulus of similar non-irradiated samples.

The diffusion of fission~produet xsmon from high-density 90% Be0210% Wz
has been messured at 1000° ¢ and found to be approximately 0.1% diffused out in three
hours' heating time. This value is wmsually in view of the previous results at
the higher tuporature of 1450° ¢. More tests m under ray.
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Bazards Bwvaluation Division, In New Chemistry Building routine surveys
show an improvement in working areas with regard to contamination. However, meny
areas are not in use and are awaiting decontamination, Purther clean-up is necessary,
end is progressing slowly, The sir-monitoring problem has been rendered less acute
by new proportional-type counters. The clean-up program initiated at the West Stands
has prodused oonsidereble reduction in activity in some areas. More olean-up is in
prooess insome of the laboratories. A spill of residual fission produots from &
broken 5-liter bottle resulted in a floor activity of 1.6 r/hr at 3" and oclothing
contamination up to 200 mr/hr at 3", Decomtamination and confiscation of clothing
brought prompt reduction of activity, and clean-up will result in further reduction.
Several changes were instituted in the handling of lithium flgoride in the press room
of the West Stands with subsequent ability to perform operations without use of masks,
Activities at the A.gonns and Site B remain unchamged with no general increase in
h gzards. )

There is continued developmentel work on catastrophe Badges and arseniec
buttons with the expectation that full reportsz on description, measurements, perfor-
mange, eto., may soon appear in ¢ reportse -

o During the month 2915 pocket meters were read with oversxposures numbering
14, The total f£ilm developed was 2336 with 16 overexposures. Of these § represented
posaible overexposure to the body, and 10 represented possible overexposure to spe-
cific parts of the body such as wrist, palm, etoe :

Instrument Resesrch and Development Division. The situation, as far as
production of Instruments by our semi-works group, is that the vibrating.reed electro-
‘meber Job is now nearly done. The parts for Sigmion are now practically all bere and
the assembly and whkring of these circuits has already been atarted. The next two
jobs for this group in the immediate future are the building of additional soalers
and ths comstruotion of & pulse analyzer for the Chemistry Group. We ars in need
of one or two additionsl people for comstruction work and have been unable to find
any scceptable candidates. One resson for owr difficulties mey due to the salaries
being offeredthis type of personnel. ‘

Problems in various stages of development are the following:
o 1. Secondary emission chembers for extremely fast response and for
extremely high intenaity (where it becomes unsafe to trust any gas cheambers
or £ilms) have been tmilt snd used at Crossroads. The resulis so far are
vory promising end there are quite a number of important applications for
which such chambers eould be used. ,
' 2e A time-interval selector for measuring very short half-lives#,
S. A pulse-component mnalyzer designed as a test instrument to
analyze pulses. Such an analysis will indicate the frequency respcnse
most desired in an amplifier fer the anslyzed pulses,
4, TWith the above Instrument e preliminary study had been made
of the portable Poppy and it is felt that some radical changes may be
effeoted in the Poppy amplifier. : L o :
: Bo. A systematic study of the properties of various insulators has besn
started. In many cases even. though the imsulktor has sufficiently high resis-
tanoe, the voltages which one gets due to stresses defeat the purpose of a high,
stable, and sensitive smplifier. For example, we now feel that ordinary sealing
wax is better than soms of the newer insulating materials as far as stress is
concerned, \ . .
8. Measurements of C-14 with Geiger tubes and straight current icniza-
tion chambers have been made to determine the limite that are possible with both
of of these ocuunting techniques,
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7. The Chemistry Group have beem getting informetion concerning the
 relative dangers of handling ByHg diborane since it seems that this would
be an excellent gas to use for dstection of slow neutronse _

‘ em:roni’:x deteo~

Wo ofs SRTEYPRE, Do AeTied, W PO Suiid vy :ﬁ.?i:é'%ﬁon.tmt.a
Whron detestors or have used them, with the intention of developing tho most desir-
able types of these instruments., Likewise, letters have been sent to other sites
requesting similar informetion, All the poesible techniques including coated walls,
BgHg and BP3 gases used in countere snd current ion chsmbers, fission counters, and
fission chambers will be compared and studied in light of the type of work in which
these neutron detectors are needed,

Problems which we hope to find time to work on end which had been re-
quested by scientiats at this site are very many. We may, however, mention just a few
of them to serve as examples,

:1le Anti-coincidence oirocuits for reducing penetrating ionization back-
grounds in counter tubes.
2e¢ A study of the stability of glow=-regulator tubes.
3. Frequenoy modulator detector for magnetic moments of spin.
4, Senaitive phase shift control for furnace temperatures.
5. Fast neutron detectors,

Due to the very fine cooperation of the personnel office and thru the
efforts of Mrs. Pine, we have succeedsd in hiring three people with the rank of
Junior Scientist, with whom we have overy reasom tc feel highly pleased. A fourth
applicant may also be added to the divisiom if his draft status can be properly taken
oare ofs The situation as far as technicians and top-rate scientists is concerned is
quite discouraging., We have interviewed only one applicant in the non-academio class
during the entire past month, -

Mass Speotrosoopy and X~ray Divisione. The 3,b-hr ytterbium aotivity
has been found to be due to the lsotope at mass 177, Several depoaits of the sepe~
rated isotopes of samarium have been made in order to identify the alphe-ray emitter.
It has been found that minor changes in & magnetio aualyser for alpha rays now on
hand should greatly improve its performance. These nlmtiou have been computed
and are now being carried out,

During the paat ronth X-ray diffraction studies of additional samples of
irradiated grtphito from Hanford were oarried out.

The oryatal structure of a second form of UO‘.K,_O was pertially determined,

Metallurgy Divisione Fast Pile Coclant, Wak Alloyp Statioc and dynamio
oom:ion testing of materials of construction to be umed with 50% sodium-potassium
alloy hes been cerried out on many of the ferrous snd non-ferrous metals and alloys,
The results obtained on corrosion of low=carbon steel and Armeco ingot iron are guite
stti:faetory and indicate that these two metals 6an be used satisfaoctorily.

Further dynamic work is to be done on bnrylliu-. nickel and columbium,
uaing a "harp” type thermal circulating system,

Corrosion effects of impurities in NeX a.llo;r are to be investigated
qualitativoly.
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Investigations are now under way to study the eleotrieal conductivity of
NaX alloy at various temperatures with alloys of various compositions.

Fast Pile Blanket Briokss Development of an oxidation-resistant uranium.
alloy has resulted in an alloy of uranium, columbium, zirconium, which can be made
into brioks. Experiments are in process to study ocasting, fabriocation, and heat-
treating techniques, and protective coating the oxidation«resistant alloy with
electroplated niockel and metalliged aluminum,

Beryllium and its Alloys: Techniques have been worked out in melting, cast-
ing and fabricating beryllium and its alloys into rods, plates, foil and tubes. Fur-
ther work is being conduoted in improving the workability of the metal by studying
the orystalline struoture and grain orientation of the metal.

Service: The fabrication of thorium into rods for the Hanford plle and for
Clinton has progressed satisfactorily. Extrusion of more rods is planned for Sep-
tember 6 at Revere Brass and Copper Co, in Detroit, Michigan. An experiment will
be conducted to roll thorium into rods at Joslyn Mfg. Co., Ft. Wayne, Indisns, the
first part of September. The thorium is received from Ames in the form of blocks
6" in diameter, x 6" - 9" longe

Medieal Division, The majority of the urine specimens analyzed during the
past month showed an Individual body oontent of less than 0.1 microgram of plutonium.
However, one case is of particular importance since it shows definitely that large.
amounts of plutonium (milligram quentities) should not be handled by inexperienced
persons. One month after this individual began work on the project, his heme, clothe
ing, and body were highly oontaminated. A one-month urine and stool survey taken two
months after the contamination was discovered shows the individual to have fixed in
his body more than O,1 miorogram of plutonium., Had such a person been allowed to
continue working with the element, it is possible that larger snd more harmful amounts
may have accumulated in the body.

In the general survey of persommel in the various areas, seotions of the New
Chemistry Building continue to be contaminated enough to give plutonium counts in the
stools. Not much plutonium is found in the stools of personnel in the West Stands.

A special survey is being made on personnel returning from the underwater
Bikini t’.t.

Egrimental Nuclear Pgion Division, As the Be nitride cannong for
Banford is st oomplete, s Deen possible tostart work sgain with the pile
osoillator for the measurement of thermal and resonance oross seotions,

The fission-neutron spestrum from 26 has been further studied with particular
observation in the low-energy region down to 250 kv to check some measurements made at
los Alamos which showed an unexpectedly small number of neutrons at the low energies,

Preliminary vatues were obtained for the magnetic moment of the neutrong
It appears that it will be possible to measure the magnetic moment of the meutron te
1/4 percent or better,

Measurements of an irradiated and unirradiated graphite sample made with the
chopper show no effects of the orystal struoture due to bombardment. Measurements of
the cross seotion of Eu made with the chopper confirm previous indicetions from orystal
speotrometer data of a resonmnce at energy very near to zero. KNew techniques of fillw

' l%lsz Zpr?ortionc} enriched BFy neutron w%%g ?‘Wmﬁ% ﬂ,df,?: getfotrwt‘;a A
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improve signal to noise ratio and stability for orystal speotrometer work, A set
of rough~out LiF-1ll orystels has been ground to the acouracy necessary for spectro=-
moter wrke |

Oarfrul chemiocal separation has shown the presence of Be~l0 in a BeD
ssmple irradieted one month at Hanford. The Be-10 activity, together with the cross
seotion of Be=9 will allow & calculatign of the half-life of Be-10 (a preliminary
result sbmthi'b}m half-life is about 10° years).

Meagurements of oross sections for fission neutrons have continued. The
value for Nij of interest for the fast pile, has been measured, Irradiation of Na
is now taking plsce for the determination of the oross aseotion for the formation of
long=lived !:»22.

The recent sssignment of the 2.6-hr Ni pericd to Ni-65 and of the 226-d Ag
period to Ag-110 was confirmed, using separated isotopes of Ni and Ag. The uncon=
verted soft gmmma rays emitted in the decay of Ir (i.5-min) have been studied further.
Overlapping of a neutron resonance level leading to Ir (1,6-min) with a resonance
level in Ag has been found.

The investigation of the optical properties of neutrons has been sontinued,
using Bragg reflections of different orders and soattering by gas molecules. The
phases of Be and 0 as determined by orystal scattering and velooity selector results
are now found to be in agreement,

- Theorebical Nuclear Physios Divisien, Most of the time of the division was
devoted to caloulations concerning the highetemperature Be0 pile during this month.
Work was completed on the transient behavior of the pile, on the effect of a tempera~
ture gradient on the oritliocal size o&%ﬁ&e on the effeot of a reflector on the
sise of the pile and on effectivenes and’ pow production in the control rods. I
connestion with tiis pile, fundamental studies were carried out on the effect of
tenpoerature motion of the BeO lattice on the elastio seattering ocross seotion of neu-
trons and cn the inelastic scattering cross section. The transport oross sections were
also determined, and a correct method for determining the average transport cross seo-
tion is under oconsideration. The experiments carried out by the Experimental Ruolear
Physics Division on the average transport cross seotion are being studied for purposes
of interpretation.

Discussions wers held in Oak Ridge which led to arrangements for the assigne
ment of a theoretical man from the Daniels' pile group to the Theoretical Division in
Chicago for the purposs of taking over a good part of the theoretical burden,

Scme time was spent on the interpretation and reporting of the experimental
determination of the albedo of a paraffin sphere which was made by the Experimental
Kuolear Physios Division.

The Theoretical Physios Conference at Los Alamos was attended by a represen-
tative of the Division, -

New Pile Research and Developmente The main experimental result of the month
has been The measurement of [ressure drops with NaX alloy in & model of & seotion of
$he proposed pile. This was done with alloy at room temperaturs, and since the receipt
of viscosity data from N.R.L. it will not be necessary to oarry out this measurement
&t slevated temperatures. The pressure drop in the pile proper was 7" of alloy,
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wheress sbout 10" had been the previous estimate, In the course of this work an
soocurate calibration of an orifice was obtained,

A oheck was made of the feasibility of cooling the pile in standby by

meens of a thermal syphon, The presently designed syphon turns out to be quite
adequate for this purpose,

Considerable progress in the applisation of NaeK alloy as a liquid bond in
Jaocketed rods has been made., At present the bonding is being done with radioactive .
alloy so that volds in the bond sheath may be found by radioautographs.

A progress repork on this pile was oompleted during the month and will be
issued shortly,

OH'

. Zinn, Director
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