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I. ADMII:ISTRATION

A mecting was held to discuss coordination of NYOO and HOU policy
relative to reimbursement of labor costs on Kcllex contracts. ILabor problems
at KIT arising out of boryllium hazards were discussed with the contractor.
Construction of thc Now Brunswick Laboratory was delayed by a strike of iron
workers at Elizabeth, New Jerscy. An inventory of cquipment and supplies at
the Luckoy, Ohio, plant,which is to be u-cd by the Brush Beryllium Co., has
been conducted. 4 locomotlvc has becn acquired for servicc at Lake Ontarlo
Ordnancc Works, and an analysis of rail shipping mcthods is under way.

Contractor Personnel Relations

Problems of personnel policy and labor relations were cncountercd
at the Kellex Co., Massachusctts Institute of Technology, and the New Brunswick
Lzboratory.

The Kellex Corp., The NYCO Director of Personncl met with represent-
atives of Kollex for tno purpose of developing better coordination betwecn NYCO,6&
and HOO relative to reimburscment gf labo ’,thu two Kellex contracts,

one of which is administcred by (3 K= : tond
the majority of personnel employed by Kcllux arc cngaged on both contracts, it
is very desirablo that identical action be taken by both Offices in respect to
wage and salary approvals, in order to expedite rcimburscment and eliminate
unnecessary paperwork. A proposal of Kellex to this end was thoroughly dis-
cussed. Following the meeting, Kellex submitted a formal proposal to replace
the mid-point control rule by Kellex!'s Salary Control Policy. and also to in-
erease salory limitations from $6,000 to $8,000 per annum. The Company sug-
gested that its proposal be the subject of o meeting among representatives of
the two Operations Offices, General Electric, Kellex,and the Viashington Office
as soon as possible. Arrangements for this mecting are being delayed pending
a decision as to whether the contr~ct now administered by NYCO is to be trans-
ferred to Hanford.

Massachusetts Institute of Technology. 4 meeting was held with
representatives of MIT concerning the problem of beryllium hazards. There
have been three cases of beryllium pnecumonitis at KIT, which were publicized
rather unfavorably. 18 a result, the union became concerned about the hazard
and asked that a premium rate be provided. Although MIT does not favor this,
the Institute agreas that some sort of insurance plan is in crder. 4 sugges-
tion was made that,instead of taking out insurance pertaining solely to the
beryllium hazard, MIT should cstablish as a general policy protection from
all kinds of hazard such as benzoil, mercury, lead, etc. It was also recom-
mended that,before anything is done about this matter the cest of insurance
should be determined, and compared with the probable cost of actually under-
writing the dlfference in pay for any employce who might be incapacitated.

The latter plan might prove to be much more economiccl, because safety pre-
cautions are now so adequate that future cccurrences w111 be exceptional cases.
MIT agreed to explore all possibilities,
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New Brunswick Laboratory. . strike of irom workers at Elizabeth,
New Jersey made, impossible the delivery of monorails and radiateor and pipe
enclosures essential tc the construction of the labecratory at New Brunswick,
No further fabrication is necessary for these motorials.. 4 telegram was dis-
patched to the General Viece President of the International Iron Workers! Union
requesting that a government truck be pernitted to pick up the materials and
deliver them to New Brunswick. No reply w-s rcceived, Contact was also made
with the local union officials in New Brunswick, vho turned down our request.
At present, the strike is still in efiect,and delivery of materizls has not
been made,

Inventory at Luckey, Ohio, Plant

4s roported previously, the Federal VWorks .gency has granted permis-
sion for use of a plant at Luckcy, Ohio, by the U. S. itemic Encrgy Commission
and by its ccentractor the Brush Beryllium Co. This permit granted the right to
use all facilities, including buildings, equipment, and supplies, provided that,
upcn termination of the loase, all expended material be replaced in kind, fair
wear and tear excepted, To climinnte possible confusicn regarding the ovner-
ship of property at the plant, a jecint inventory was taken by the three parties
concerned. In order tc aveid car-marking funds for replacement, it has been
decided by the LEC that all materials and supplies, and such capital equipment
as depreciates rapidly, will begsegregated .and stored for return to the Federal
Works .igency. Hard-to-get items may be "borrowed" from these stores, but will
be replaced immediately.

The inventory is now being checked by the Federal Works Agency with
its records in liashington, and will be forwarded in the near future tc NYCO
feor acceptance,

Acauisition of Leecometive for Movement of Wastes

The acquisition of a loccmctive from the Department of the Army has
been delayed temporarily rending its release by other units of the Derartment of
Defense. In order to avoid further delay in AEC work, the locomctive was
loaned to NYCO, with the understanding that it be returned in the event it
could nct be transferred to the atcmic Energy Commission. This locomotive
left Baltimore on April 22, 1949, and is scheduled toc arrive at the Lake
Ontario Ordnance Disposal drea on or about May 6, 1949.

Comparison of Rail Shipping Mothods

Studies are now being made cf the problems involved in certain re-
curring shipments of AEC materials by rail in carload lots. These shipments
require armed guard services. and are otherwise cxpensivec. The current studics
are taking into ccnsideratiou sceurity, time, and cost. It appears that courier
freight is more eccnomical than armed-guard express shipments.
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SEcET

II, FRODUCTION

Processed pitchblende ore was shipped from liddlesex under the
uranium strategic stockpiling program in increasing amounts. Uranium metal
rolling operations will be consolidated at Simonds Saw and Steel Co., which
has agreed to meet all AEC rolling reguirements for fiscal year 1950. Plans
for rescheduling uranium production operations are essentially complete. The
scale of operations at the Harshaw brown oxide plant is increasing according
to plan.

Thorium production research at BMI centered on chemical and solvent
extraction of monazite sands. Crushing and sampling of beryl ore continued
as scheduled at kiddlosex. Construction was started on the addition to the
Luckey Plant which will product beryllium metal for the AEC. Work is in pro-
gress’'at Brush on the direct chlorination of beryl and chlorination of beryl-
lium hydroxide for the production of beryllium chloride.

MIT will soon commence casting 5,2"-and 6.2"-diameter beryllium
billets for use in extruding shapes nceded by BMI. The Gerity-Michigan Corp.
of Adrian, Michigan, agrced to undertake beryllium extrusion work for the
Commission. Imstallation of a 2500-ton beryllium extrusion press was started
at Revere'!'s Detroit plant. Dr. Kaufmann of MIT completed an investigation of
beryllium extrusion techniques, and has developed methods which oliminate
cracking in small-scale extrusions. Large-scalc cxtrusions to confirm these
results are planned for lay.

Distillation ecguipment to produce lov-hafnium zirconium oxidse was
installed at the Foote Minecral Co, and is in operation. Rescarch on zirconium
Production and zirconium-hafrnium scparation is proceding on a considerable
scale, and a number of additionel programs are planned.

Arrangements are being completed for the transfer of routine analy-~
tical work to the New Brunswick Laboratory. Improvements were made in the
Monthly Uranium Report of the NYOO SF Material Accountability Branch.

Operatipns at Middlcsex

During the month of April the strategic stockpiling program for
uranium progressed materially. Sampling and crushing operations with beryl
ore were continued.

Uranium Stockpiling. As part of the strategic stockpiling program,
10 lots of processed pitchblende ore (uranium content approximately 250 tons)
were shipped from Middlesex to Mallinckrodt Chemical Works. 4n additional
12 lots were shipped to the St, Louis Airport sitc during the momth. Also,
Vitro soda salt with a uranium content of approximately 41 tons and one lot
{18 tons net) of ecaptured soda were sent to Mizllinckrodt as feed materials.

...3-
RO
1188911



No actual processing of pitchblende ore took place during the month of 4pril,
since no orc was received. The next shipment of pitchblende, which will
contain approximately 181 tons of uranium, is cxpected to arrive at Middlesex

about the end of May. Therc remain at Middlesux, as of April 29, only 8 lots
(urenium content approximatcly 200 tons) of proczsscd pitchblende.

Berylliun Ore Crushing and Sampling. The crushing and sampling of
beryl orc at Middlesex is continuing as scheduled. When this operation was
begun on March 28, several difficultics were cucountured in sampling, which
lirited the total daily output to 10 tons of ore. These difficulties resulted
chicfly from the large pnrticlc sizes which had to be raintained in order to
obtuin satisfactory refinery results a2t the Brush Boryllium Corporation. By
nmodifying the sampling machinery at Hiddlesex so that the crushed ore flows
satisfactorily, it hns been possible to inereasc the output to approximately
40 tons of ore per doy.

Approximatcly 400 tons of beryl orc have now boen erushed, sampled
and barrelled. By May 6 all the beryl ore that is in bags, a total of about
750 1lbs., will have bcen processcd. These operations will be continued, using
the beryl ore that is stored in open bins, until approximately 1,000 tons
total have been processecd.

It is expected that the jaws of the crusher will have to be re-
placed at the conclusion of this beryl ore operation before the plant will be
able to resumce the procossing of pitchblende orc. .

Uraniun Proccduction

Arrangements have been made fer rolling of uranium at Simonds during
fiscal year 1950. Production of uranium metal will shortly be consolidated at
Mallinckrodt, swe-Hamekew., The new brown oxide piant at Harshaw is now getting
under way on a large scale. PFProblems of graphite scrap treatment have bocn
considered.

Uranium Rolling. The Simonds Saw and Steel Company has agrced to
roll uraniun metal for the AEC during fisecal year 1950 at levels as high as
170 tons per month. 4s reported last month, it is more desirable from an
economic standpoint to conduct all rolling operations at one mill. Since
the Vulean Crucible Steel Company cannot handle the larger-size billets which
give better casting yields, it was decided to consolidate opcrations at Simonds.
Because of this decision, rolling operations ceased at Vulean after the March
run. Portable Government property is to be removed immediately. Attached
property is to be left at Vulcan; provision will be made for cmergency standby
facilities until the contract expires in august, Simonds submitted a design
for a special, mechanized-feed, lead bath for billet hecating. The design was
approved by the NYCO staff, and Sinonds was authorized to prepare an instal-
lation estimate,

Allocation and Seheduling of Uranium lMetal Production. On the basis
of a revicw of uranium production schedules, it appears that Mallinckrodt and
Harshaw will be able to manufacture cnough green salt to carry through pro-
jeeted schedules. Consequently, the Linde iir Products Cc. plant can be shut:

-4 -
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down on June 30, 1949, and placod iu a standby condition until a new green
salt plant is constructed. When such ncw facilities are placed in operation,
the Linde plant will be dismantled. The Electro Metallurgical Division Plant
vill be operated in the fiseal ycar 1950 only long encugh to consume the in-
ventory of greon salt produced by Linde. It will then be placed in a standby
condition, but will be able to produce uranium wmetel in a future emergency.

The Mallinckrodt metal plant will operate at alwost 100% of capacity
after Linde and Electro Net cease operntions. By consclidating production in
this manner, a very substantinl szving will be zchicved cver the cost of oparat-
ing all plants at partizl capoeity.

In the original negotintions for the exchange of property hetween
the Government and Linde, the latter indieated that it considered the Stop I
and II building a liability and fire hazard, Recently, the company indicated
the feasibility of using the building in question as 2 sterage facility nand
placed a valuc of approxinately $500,000 cn it. Lindc proceeded to insure the
building against firs, and rcquested that the AEC pey the premiums as called
for under the contract. This development is now being studicd at NYCO. If
the ccmpany insists on using the building for sterage purposes, future decon-
tonination may become a scrious problen.

Production of Brewn Oxide. Operation of the new brown oxide plant
at Hershaw is now getting under way on a large scale. The mein difficulties
which were encountered centered in the gns burners, the decomposition pots
and the Niagara filters. The gas burncrs cclicd and plugged up, and proper
temperatures cculd net be maintained, Installation of different burner
nozzles for use with city gas hns remedied the situaticn. Difficulty was
alsc encountered in cbtaining the proper discharge of cake from the Niagara
filters. The prosent dish-bottom is being replaced with a specially-cdesigned
ccne, and the discharge slurry line is buing increased in diamcter from 4" to
6", It is anticipated that thesc changes will sclve the filtering preblem.
"Congiderable orange oxide has already been produced, snd will be run through
the reduction furnaces in early lay.

Dispositicn of Graphite Serap. a4t yresent, the Vitro Manufacturing
Company burns all grapliite scrap received at its plont in Cononsburg, Pennsyl-
vania, in a very simple, home-made burner loeatced on the premises. Company
officials and NYOO staff members are in agrecment that this burning cperation
should be performed at Hanford, before the graphite is shipped to Vitro. Since
the ashes weigh only 2% to 3% as much as the unburned graphite, this will re-
sult in a great saving to the Comeission in shipping costs. & description of
Vitrc's burner has been transmitted to Hanford at its request. Mallinckrodt
has also becn requested to burn its graphite serap at St. Louis in a sinilar
manner.

Therium Preduction

Both chemicnl and sclvent extraction methods for reccvery cf thoriun
from meonazite solutions have been studied further during the month,

-5 ~
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Chemical Methods. In the NYOO progress report for March it was
pointed out that a preliminary chemical separation of uranium and thorium
from the bulk of the rare earths present in monazite solutions would simplify
subsequent solvent-extraction purification. Such solutions are prepared from
mongzite sand by the caustic soda-nitric acid process. It was reported that
hydroxide and peroxide precipitations had resulted in nearly quantitative
recovery of thorium, while a reasonably good separation from the rare earths
was accomplished. Preliminary analytical results indicated that the uranium
recovery by these precipitation methods was only about 50%. Since then it
has been found that cerium, in large amounts, interferes with the fluori-
metric method of analysis for.uranium, Conscquontly, it now appears that
the percentage recovery is considerably higher; a more precise value will be
reported when new analytical measurements have been made and verified,

Solvent Extraction Studies. A4n engineer from Battelle Memorial
Institute is conducting tracer studies at CGak Ridge National Laboratory on a
sample .of a monazite nitrate solution. It has been found that solvent ex-
traction using mixtures of hexane and dibutyl phosvthate recovers substantially
all of the uranium present in the solution. Parallol investigations at BMI
showed poor uranium recovery, but this was apparently a result of cerium
interference in the fluorescence method of analysis used.

Studies with Ce, Y, Pr, and Sm radioactive tracers indicate that
complete separation of uranium and thorium from these rare earths in nitrate
solutions should be possible by solvent extraction techniques using the above-
mentioned solvent mixture.

The distribution behavior of thorium has been studied. It was noted
that distribution coefficients varied, depending on whether the transfer was
from the organic phase to the inorganic or vice versa. The factors involved
will be studied further.

Beryllium Production

4 contract has been negotiated for production of high purity beryl-
lium metal. Progress has been made in casting and extrusion of beryllium,

Procurenment of High-Purity Metsl. A contract was negotiated with
the Brush Beryllium Company to produce approximately 1,300 1lbs, of raw pebble
metal of very high purity before August 1, 1949,at the Cleveland pilot plant.
This material is urgently required to permit the fabrication of special shapes
for Knolls Laboratory.

Casting. It was reported previously that the optimum operating
conditions for the newly-rcdesigned beryllium metal vacuum casting furnaces
had been determined by The Beryllium Corporation during operation of the
Government-owned casting plant. The data obtained are now being assembled,
and will be used in an evaluation of casting operations. The original Be
rebble stockpile at The Beryllium Corporation (4,202 lbs.) was completely

-6 -
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consuned in the course of production of billets. Berylliun pebble metal from
tho Middlesex stockpile has been shipped to The Beryllium Corporation to be
used in casting operations to provide billets for Commission requirements.

The motor-generator set at KIT vhich was used for the casting of Be
billets has been repaired. MIT will now commence the casting of 5.2" - and
6.2"-diameter berylliun billets for use in extruding approximately 300 1lb. of
shapes required by Battelle. Since work on these billets will prevent LIT
from casting 8"-diameter Be billets for a proposed developmental extrusion at
the Revere plant during the week of May 16, 1949, five 8"-diameter billets will
be furnished MIT from the casting plant at The Beryllium Corporation. This
extrusion is discussed further below,

Extrusion. The installation of extrusion equipment is proceeding at
Adrian, Michigan, and at the Revere Copper & Brass Co., Dr. Kaufmann of MIT has
studied the causes of cracking during extrusion.

1. Adrian. 4s stated in last month's report, the patent clause in
a letter contract for the operation of extrusion facilities at Adrian,
liichigan, was rejected by the Canton Drop Forging and Manufacturing Com-
Fany. dAnother conpany, The Gerity-kichig~n Corporation of adrian,
Michigan, was therefore contacted. This company agreed to set up and
opsrate the extrusion facilities at Adrian. Because of the urgency of
this work, a letter contract was issued on April 12, 1949. This contract
was on a cost basis, and provided for no fee. A4 Type & patent clause
vas acceptable to the company.

It is expected that a cost-type definitive contract will be
negotlated during May. DMeanvhile, the Gerity~-Michigan Corporation is
proceeding to set up the extrusion facilities. The first developmental
extrusion of 33" square shapes for the Materials Development Reactor is
planned for the week of May 9. 4 2200/500 ton tube and rod extrusion
press, a pumping station, a stretching machine, a straightener, a metal-
lurgical laboratory,and some niscellancous equipment are now assigned to
the AEC for its exclusive use., Fifteen 8"~diameter Be billets, nine sound
and six cracked, are being shipped to Adrian from the casting plant at The
Beryllium Corporation for the May 9 exfrusion.

2. BRevere. The Michigan Division of The Revsre Copper & Brass Co.,
Inc., started on the installation of a 2,500 ton extrusion press at Revere's
Detroit plant, The installation is expected to be completed by the end
of May or the early part of June, 1949. The ccnstruction of a new Lind-
berg e¢lectric furnace for pre-heating Be billets at the Revere plant was
i;pedited, and the delivery date has been advanced two weeks to May 16,
49 .

3. Research at MIT. Dr. Kaufuann of MIT undertook a small-scale
Frogram to determine the causes for cracking of the 33" square Be shapes
during extrusion from 8! diameter billets, and to disccver, if possible,
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methods for eliminating this cracking. KEis work was performed on a 200-
ton extrusion press at the MIT laboratory, using 2-inch diameter billets.
Dr. Kaufmann's results were highly encouraging. They may be summarized
as follows:

(n) At various constant temper-tures ranging from 1900°F to
1500°F, it was found that as the reduction ratio was in-
creased the lateral cracking of extruded beryllium shapes
was reduced and finally eliminated.

(b) It was shown that when billets are extruded at apyroxi-
mately 1500°F eracking can be reduced, or virtually
eliminated, depending upon the reducticn ratio.

(¢) The usc of thicker ircn jackets was found to aid in
successfully extruding beryllium shapes.

An extrusion is scheduled by MIT for the week of iay 16, and
at this time Dr. Kaufmann's grcup will attempt to confirm their findings
by extruding 33" x 33" shapcs from 8" diameter billets on an 1800-ton
extrusion press at the Revere plant in Detroit.

Sintering. A ccntract has been negotiated and is being written with
the Brush Beryllium Company for fzbriecation of beryllium powder metnllurgy. It
will previde fer the fabrication of pie shapes for G.2., rods for G.E., finned
tubes fcr Brookhaven, and rectangular shapes for Ozk Ridge. This contract will
be on 2 cost-plus-fixed-fee basis and will cover the reriocd up to august, 1949.

Zireccniun Production

Procurercnt and delivery of zirecnium is proceeding on schedule.

Raw kietal Production. as anticipated in the March repert, the equip-
ment at the Foote Mineral Cerpany for distillaticn of ZrCl, - PCCl, to groduce
low-hafnium zirconium cxide has been installed and is in cperation. The
distillaticn cclumn operates very snoothly,end no preblems are fcreseen in its
use. Small-scale work con the decompositicn of the Zr complex to produce a
pure zirconium coxide is being cerried out simultaneously with coperation of the
colurn.

Foote reports that the lcw-hafnium zirconium oxide being produced by
the phesphate precipitation method has been purified to less than 0.1% hafnium,
and that this material is now being chlorinated for the prcducticn of crystal
bar by the iodide dissceciation process.

Fabrication. 4arrangeients have been made with Battelle lermorial
Institute to receive Bureau of liines zirccnium spenge and to cenvert it by
the arc melting process te ingots for shipment to cther Commission locations.
Arrangements have olso been made with the Burcau of hines to supply fabri-
cated zirconium as the need arises for the period up toc June, 1949.

-8 -
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Production Research and Development

Research and development work on the production of beryllium and
zirconium metal and on Hf-Zr separation was carried on at various sites and
by many contractors during the month of april.

Beryllium. Development of a process for beryllium chloride production
is continuing at the Cliftcn Products Co. Chlorination and metal production
processes are being developed at Brush Beryllium Co., which is also studying
the fabrication of beryllium powder. Sylvania Electric Prcducts Co. is in-
vestigating high-purity beryllium metal preduction.

1. Cliftcn Products, Inc. The silica brick lining of the chlor-
inater is deteriorating rapidly. It is planned tc renovate the unit with
a new type of fused-quartz lining as soon as this material can be deliv-
ered to the site. Meanwhile, the apparatus will continue to be used in
an effort to maintain production, even if only on a small scale. At
present, production is prcceding at a rate of appreximately 15 1b. of
flake per week,

Designs for a largo beryllium chlcride distillation unit were
submitted by Clifton. It is hoped that with the new chlorinatcr lining,
berylliun chloride of satisfactcry quality for metal production can be
produced at an increased rate, so that the large distillaticn unit will
not be necessary. Clifton will estimate the ccst of building a labora-
tory-size distillation unit capable of satisfying the oceasicnal small
requests received by NYOO for beryllium chleride of higher purity than
that usually available,

2. Brush Beryllium Ccmpany. It has been reported previously that
a process for production of beryllium by the vapor-ghase reduction of
beryllium chloride with scdium is being developed at Brush. d4s part of
this overall process, studies are in progress cn the direet chlorination
of beryl and the chlorinzticn cf beryllium hydroxide to produce beryllium
chlorice.

Thus far, direct chlorinaticn cf beryl has been carried out by
passing chlorine gas cver beryl pelletized with carbon. The operation
is conducted at 1500°C, which approaches the melting point of beryl.
This higher temperature of operaticn has made possible the conversion
cf 63 per cont cf the beryllium oxide present in the beryl charge. The
chlerinaticn is partially selective; about twice as much beryllium is
chlcrinated as aluminum or silicon. In an attempt to improve this 63
per cent ccnversion, the effect of an increased amount of chlorine gas
and a lcenger contact time, as well as of increased operating pressure,
will be studied. '

Laboratery studies cn the chlorination of beryllium hydroxide

have been ccnducted with chlcrine, phesgene, and carbon tetrachloride.
Carben tetrachloride appears to be more reactive than the cther two
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chlorinating agents, since an operating tomperature of approximately
1100°C is required when it is used, as compared with 1200°C for the

other two agents. Iron is removed effectively from the charge as '
forric chloride, which is mcre volatile than beryllium chloride. For
example, rcacting a beryllium hydroxide and carbcn mixture with carben
totrachloride at 1100°C for arproximatoly five minutes reduces the ferric
content from 0,58 per cent to 0.002 per cent, based on beryllium cxide.
This work has ,rogressed sc satisfacterily that a larger-scale apparatus
is planned.

ficrk on the vapor-phase reducticn of beryllium chloride with scdium
is procueding on a 100-gm. seale until the semi-pilct-plant equirment is
in operation. Briefly, this process is carried cut as follows: Fronm
separate boilers, beryllium chloride and sodium are vaporized into a
reacticn tubc at such rates that the scdium is 75 per cent in oxeccss.
The rcacticon is carricd ¢n at 900°C under atmespheric jressure. The
resultant produet, Be + NaCl, is a powder; the NaCl is removed by sub-
limation at 950°C and 50 micrcns, Under these conditions, partial sin-
toring of the beryllium cccurs. Thore is strong cvidence to indicate
that if the NaCl is sublimed off at lower temperatures and higher
vecuun - (1-5 microns), the beryllium will remain unsgglomerated as a
powder with a particle size of approximately 15-20 micrones. This matter
is ncw under investigation,

The importance of this process cannct be minimized, since it promises
toc make pcssible direct preducticn cf beryllium powder or spenge of high
purity. d4n avercge analysis of the spenge is as fcllows:

" assay: 99.5 per cent beryllium
Ee0 - 0.3 per cent
Fe 100-200 ppm.
Ni 100-200 ppm.
[in - 100-200 ppym.
Cr - 400 gpm.

Wicrk is alsc in progress at Brush on development of techniques for
handling beryllium powder in the proper atmesphere during its preparation
and after packaging. In 2 rocent experiment, sintered prccess QM beryl-
lium was extruded at 400°C (below the reerystallizaticn temperature) in
a carbaloy die, with a 90 per cent reduction in area. Z=xtrusion pressure
was 100 tsi. This material reprecsents beryllium which has been severely
ccld-worked. A4S can be seen from the table below, its diamond-point
hardness (285) was the highest of several grades of sintered beryllium
tested. Heat treatment studies will be performed on this material to
discever what effect can be produced on grain size. '

Type of Sintered Beryllium Siecimen Diamend-Peint Herdness
Vapor-phase scdium rcducticn 123
Vacuun-east metal 150
Vncuum-cast, extruded at 1950°F 143
Process QM ' 166
Prceess Ql, extruded at 1960CF 147
Process QNi, extruded at 400°C (90 per cent reduction)285

- 10 -
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From the above table it can also be ssen that beryllium obtained by
vapor-rhase reducticn of beryllium chleride with thc Na is the softaest
of those tested, This is alsc demonstrated by the relative difficulty
experienced in breaking up metal sponge produced by this process.

Wiork on the development of povder metallurgy techniques for the
fabrication cf several shapes for the GE plle progressed satisfactorily.
A cost estimate is in preparation by Brush fer the fabrieation of quan-
tities ¢f these shapes, which include GE "gears" and tri-fluted rods.
Development werk on the preperation of GE "“washers" has beon terminated,
since this type of shape is now obscleta. '

3. Sylvania Electric Products Cc, 4 small laberatery furnace has
been constructed at Sylvania for the purpose of preparing beryllium
metal with reduced oxide content by evaporation. It is hoped that the
metal thus obtained will show improved ecld physieal propertics.

Initial werk on beryllium purification by vacuum evaporation
indicates that the aluminum and magnesium content of the charge can be
rcduced by operating at approximately 700°C. 4 fractionating prccess
is contenplated which should reduce the concentration of these clements
by low-temperature operation, This is to be followed by high-temperature
evaporation for final beryllium purifieation.

Sylvaniz will conduct some experimental studies on the pre-
paration of high-purity beryllium by the thermal dissociation of beryl-
lium icdide. The apparatus preposcd does not invelve the hot wire tech-
nique by which MIT attempted unsuccessfully to grow dissociated beryllium.
The design proposed by Sylvania provides for dissociaticn on a tantalum
Flate heated by a tungsten filament.

Zirconium, Research on zirconium deals beth with metal production
techniques as such, and with the special problem of separation from hafnium.

1, Metal Production. 4 wide variety of processes for the production
of zirconium metal are being studied, and additional investigations are
projected,

a. National Research Cc. Construction ¢f the ccntinuous
casting machine is well under way, and the tentative
date for the first trial run, utilizing stainless steel,
is set for the first part of May. Onc and twe inch
nitrided dies are being fabriecated at N.R.C.

4 small experimental unit for irvestigating are dissociation
of various halides is being used presently in an effort to determine the
best compound fer this phase of the woerk. The only compound tested to
date is zirccnium totrachlcride. There is evidence that scme metal
egscapes from the roaction chamber along with the regular exhaust pro-
ducts.

- 11 -
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Brush Beryllium Company. Under existing Contract 510,
Brush has recently undertaken studies cn the development
of a prccess for the preoduction of zirecnium by vapor-
rhase reducticn of the tetrachloride with sodium. These
studies are bascd essentinlly on techniqucs developed fer
the vapcr-phase reducticn of beryllium. Some initial
werk has already been undertaken, and difficulty has been
experienced from alloying of the zirecnium with the
nickel-tube reaction chamber. OC-nsideration is being
given tc the possible use cf a2 titanium or zirccnium
lining to overcome this alloying.

Massachusetts Institutc of Technclogy. MIT is studying
twe methods fer the prcduction of zireonium: bomb re-
duction of zirccnium tetrachloride with calcium, employ-
ing zinc chloride or beryllium chloride as a becster;

and reduction cf zirconium oxide with silicon. The
latter study was undertaken after it had been demcnstrated
that carbon is unmable tc reduce zirconium oxide, Never-
theless, although the werk has not progressed very far,
silicon appears tc reduce zirconium oxide fairly well, .
No actual data are yet available. 4 third methcd planned
for early investigation at MIT invelves the preparation
of zirconium crystal bar by the thermal dissociation of
zirccniun tetraicdide, enmploying induction heating rather
than the ccnventicnal hot-wire method., It is hcped that
it will be possible to grow much larger crystal bars in
this manner.

Battelle Nemorial Institute. It has been mentioned pre-
viously that NYOO is ccnsidering a possible development
program at Battelle Memcrial Institute for the production
cf zirccnium by an imprcved hot-wire process. Such a
process might be capable of producing crystal bar of a
much larger size than is currently available., No decision
on this program has yet been reached, however, because of
difficulties with the Icdine Education Bureau, for which
Battelle is currently ccnducting development work con the
icdide process. This organization takes the position
that if Battelle were to ccnduct the above program for
the AEC, the Icdine Education Burezu should acquire any
patents which evolved from such werk. This arrangement
is cbvicusly quite unsatisfactory. Efforts are now in
pregress te effect a satisfactory agreement among the
parties on the matter cf patents. If these efforts are
successful, the AEC may be able tc give further consider-
ation tc initiastion of such a development program at
Battelle,
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Horizors, Inc. At the April 20 meeting of the Zirconium
Advisory Group discussions were held with representatives
of Horizons, Inc. regarding the company's technical pro-
posal for investigating the production of zirconium in
coherent form by electrolysis from fused fluorids baths.
It was decided by the Group that a short-range program of
several months'! duration could well be justified to
determine the feasibility of this method. Consequently,
Horizons will be requested to submit a budgetary estimate
for conducting this investigation on such a basis,

In view of the strong background of Westinghouse Electric
Corporation's Bloomfield, New Jersey, laboratory on elec-
trolytic zirconium, this company will also be requested
to submit a similar proposal. Vhen both proposals have
becn received, a decision will be made to determine which
laboratory shall conduct the investigation.

Titanium 41loy Manufacturing Company. A proposal for
effecting improvements in the Kroll Zirconium Process
was received from Titanium Alloy and was reviewed by
the Zirconium iAdvisory Group and NYQOO staff members.
The proposal appears attractive and will be acted upon
accordingly. Titanium Alloy has had extensive experi-
ence with titanium, an element similar in many ways to
zirconium. Much of the necessary equipment is already
availablc,

Elecctro Metallurgical Division., 4 proposal relative to
Kroll Zirconium Process improvement,submitted by the
Electro Metallurgical Division of U.C,C.C.,was reviewed
unfavorably by the Zirconium Advisory Group and the staff
of NYCO. In comparison with the Bureau of Mines and
Titanium Alloy, Electro Met has had relatively little
zirconium experience., In addition, the estimated cost
for the undertaking was rather large.

Burcau of Mincs (Albany, Oregon). A proposal to expedite
the Kroll process improvement program at the Buresu of
Mines was favorably reviewed by the Zirconium Advisory
Group and NYOO. The development program is already under
way on a small scale. This proposal will involve a trans-
fer of $25,000 to the Bureau of Mines, and will enable
the Bureau to reach definite recommendations for large
scale plant construction by the end of tkis calendar year.

Armour Ressarch Foundation. The Armour Research Foundation
informed NYOO that a process had been developed in its
laboratory for the production of ductile titanium under a

- 13 -
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contract with an industrial firm. This process is claimed
to be different from any known titanium process, and it
was felt that it should be applicable directly to zircon-
ium. Further discussions are planned with Armour to
determine whether this process actually is different from
any under development within the AEC.

Sylvania Electric Products, Inc. Preliminary examination
by Argonne of a recent uranium-zirconium, zirconium send-
wich produced by Sylvania indicates that this specimen
may have imperfections. A more careful examination of
the sandwich is now under way. The sandwich was made by
Sylvania using a die which was not especially designed
for the work; consequently, it is felt that this did not
represent Sylvania's best efforts. A new diec especially
designed for the work has been rcceived, and will be used
during the next few weeks to prepare sev..ral sandwiches.
If these sandwiches are satisfactory, specimens containing
enriched uranium will then be preparcd for Argonne.

Zirconium powder obtained from the Dominion Manufacturing
Company of Canada was tested and evaluated by Sylvania.
Results show that this powder flows and presses fairly
well, but sinters poorly. The sintered product has a low
density and is not ductile., 'In addition, the Canadian
powder showed a strong trace of boron in spectrographiec
analysis. This fact would weigh heavily against the pro-
duct for project use. The possibility exists that this
Canadian powder may sinter more favorably at elevated
temperatures (above 1300°C), but such an operation cannot
be carried out in ordinary sintering furnaces.

Close to theoretical densities of zirconium metal are ob-
tained by sintering compacts of zirconium hydride dirsctly,
and these sintered products are ductile. The hydride de-
conposes during the sintering operation. Zirconium speci-
mens prepared by this method were cold-rolled up to 40 per
cent without cracking, Those prepared from the metal pow-
der show edge-cracking at approximately 30 per cent re-
duction,

2, Zirconium-Hafnium Separation Studies. For project use zirconium

metal must be reduced{in hafnium content. To this end, several production
research programs are now under way, and others are contemplated.

1188922
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‘Oak Ridge (¥-12). The proposal from Y-12 for studying

hafnium-zirconium separation wes discussed with the Zircon-
ium 4dviscry Group at the April 20 meeting. Iaboratory
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gtudies on the vapor pressure of the zirconium and hafnium
halides are proposed. In addition, boiling-point data for
the simple halides under pressurex's to be obtained. Such
fundamental data are assential as a packground for studies
of the separaticn uf zirconium and hafnium by fractional
sublimation or distillation. Y-12 also proposes to inves-
tigate the hafnium-zirconiuvm separation by chelation ex-
traction and to evaluate studies with other chelates pre-
viously studied at Oak Ridge in connection with tetravalent
uranium salt extraction. The necessary personnel and equip-
ment to conduct these laboratory studies is available, and
no transfer of funds would be required to undertake this
vork. If a pilot plant operation should prove neccssary,
however, a transfer of funds will be involved,

It was agreed by Drs. Marvin and Pittman of the Washington
Office, and by the Zirconium 4dvisory Group that the progran
should be undertzken, Inasmuch as ¥-12 is ncw under the
directicn cf the Division of Research, Viashington Office,
the ccncurrence of Dr, Pitzer will alsc be requested. 4t
the aforementicned meeting of the advisory Group, it was
decided that Oask Ridge would be requested to carry on
simultaneously with the chelate studics end the extraction
of thiccyanates of hafnium and zirconium. It is felt that
the thiocyanate ccmpourds will be much cheaper than any of
the chelates. and that work with this system might produce
the necessary results in 2 much sherter time.

University of Louisville. A preliminary design of the pro-
posed column for studying hafnium-zirconium separation by
pressure distillation of zirconium and hafnium halides was
completed. It is expected that this design will be sub-
mitted to NYOO shortly. Essentially, the column is composed
of twoe 4", high-flanged sections equipped for refluxing, and
an air-ccoled condenser for the distillate, The column will
consist of 24 perforated plates, equipped with downcomers.
This design is based on a one~half-inch head of liquid on
each plate. It will be constructed to operate at pressures
up tc 800 pounds per square inch. Tests arc now in progress
to determine the optimum material cf construction for the

-column,

Ionics, Ine. A proposal was received from Ionics, Inc. te
undertake a hafnium-zirconium separation program utilizing
ion exchange. In general, this proposal was favorably re-
garded; the cost, estimated at $58,500, was considered rather
high. Ionics will be informed acccrdingly. and will be asked
to resubmit a cost estimate on a less elaborate basis,
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Bureau of Standards. .s reported previously, laboratory
studies are in progress at the Bureau of Standards on the
separation of hafnium from zirconium by phosphate precipi-
tation. It is hoped that the optimum conditions for effect-
ing this separaticn can be established. Sulphuric acid is
used to bring the zirconium and hafnium salts into solution
for ultimate phosphate precipitation, The effect of vari-
ations in the acid on HF separation and on the character

of the precipitate is being studied. The effect of vari-
ations in the amount of hafnium and zirconium precipitated
on scparaticn and zirconium recovery is also being investi-
gated. Hithertc, triethyl phosphate has been used as the
precipitant. In view of the fact that approximately 24
hours are required for completion of the cperation using
this material, the relative valucs cf methyl phcosphate

and phosphoric acid will be studied.

Work thus far ccmpleted cn the above points indicates that
a 40 per cent HySO, solution and 25 per cent precipitation
of the hofniuwnm and zirconium in sclution produces a 431 re-
ducticn in hafnium., That is, the mother liquor will ccntain

1/4 as much hafnium as originally., Thus, it is possible to

start with e zirconium salt containing 2 per cent hafnium
and,in twe precipitations,reduce the hafnium concentration
to apprcximetely 0,1 per cent.

4s menticned previocusly, pilot-plant work on this method
will be initiated at an early date. dlthough a number of
varisbles clearly rcmain to be determined, considerable
information will be gained by beginning pilot-plant work
at this time. The prcblems elucidated will include materi-
als of ccnstructicn required, methods of handling the pre-
cipitate, and methods for converting to the oxide.

Rchm & Haas. The preliminary laberatory investigation of
hafnium-zireconium separaticn by ion exchange is nearly com-
plete, but only a few results are available as yet. These
results indicate that pH is not an important variable, but
that the ccncentraticn of oxalic acid (the complexing agent)
moy be very important. Experiments have been run with oxalie
acid ccncentration as low as 0.1 per cent. In one run using
0.5 per cent cxalic acid the hafnium content was reduced by
half in one pass. Indicaticns are that,by reducing the
oxalic acid concentraticn,the separation factor is improved.

analyvsis and Quality Ccntrel

During the mcnth of April, a schedule for analytical work at the
New Brunswick Labcratory was prepared. 4 quality contrcl meeting was held at
Hanford during the latter part cf the month.

118892y
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New Brunswick Iabcratory. Variocus analytical pregrams were suspended
during april until the New Brunswick Labcratory is ready to undertake analytical
work. 4n analytical schedule was preparsd for the routine werk that New Bruns-
wick is to assume in the future. It is indicated that the routine analytical
load at New Brunswick will be about 88 samples a menth, and the special load
will be about 75 samples a month. Most of thesc 163 samples will require ex- -
tensive quantitative determinations. &1l such work will be in addition to
the analytieal development procgram at the Labceratory.

Metal Quality Meeting at Hanford. Hanford reported at a meeting cn
April 25 and 26 that definite improvement had been noted in slug reactivity
from billets cast during the end of 1948 and the first mcnth of 1949. It was
Hanford's opinion that extra cropping was not the chief factor responsible for
the improvement. Nevertheless, the current cropping procedure will be continued
for several months at least, in crder to permit further studies. An attempt
will be made to minimize the variable factors in metal casting operations. It
was suggested that the change frcm the c¢ld te the new brown preccess may be one
of the significant causes for the imprcvement in slug reactivity.

Source and Fissicnable Matéfial Accountability

4 representative of NYOO visited the Harshaw Chemical Cc. to study
possible means for reducing unaccounted-for material. 4 report on accounting
procedures at Vitro was recieved for review by NYOO. The NYOO Monthly Con-
solidated Normal Uranium Report was revised and expanded.

Hexafluoride Preducticn at Harshaw, A representative of NYCO visited
the Harshaw Chemical Cc. to review the problem of unaccounted-for material at
this installation. Green salt and hexafinoride prcducticn was surveyed, and
many recommendations were made for recovery of material in the various exhaust
streams. It was also recommended that a program be initiated to make day-long,
centinuous studies of the active dontent of gases from the roof serubber, and
to relate these eventually to the various process cycles.

Survey at Vitro. & survey of SF material accounting procedures at
the Vitro Manufacturing Co. was performed during February, and a draft of the
repert was submitted to NYOO for review. The majcr recommendation in the re-
port is that the scrap material recieved by Vitro should be weighed, sampled
and assayed upon receipt, instead of befcre processing, as is the present
procedure., The additional handling ccst involved must be balanced against the
expected increased accuracy of the monthly scrap 1nventory report.

NYOO Monthly Urq_;um Report. It was 1ndicated last month that the
SF Accountabillty Branch Oak Ridge Extension, would prepare a report on the
annual audit of NYOO accountability records. The draft of the report has been
received for comment. The three chief recommendations weres (1) that the re-
ports from Mallinckrodt and the St, Louis 4rea Office can be improved in mech-
anical accuracy; (2) that the explanations of unaccounted-for material in the
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consolidated NYOO report should be expanded; and (3) that every effort should
be made by Operations Offices to submit monthly comsolidated reports earlier
$han in the past. -

The February Consolidated NYCO Normal Uranium Report submitted
April 1, 1949, was expanded materially in accordance with these recommendations,
It included additional loss information and several pages of explanations to
facilitate the work of checking individual station reports with the consoli~
dated report.

1
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IIT. ENGINEERING

4. V. Hopeman & Sons Company of Rochester was awarded a sub-contract
for construction of the superstructure of the AEC training building at the
University of Rochester, and began work. OConstruction at Mallinckrodt Chemical
Works is now under way again, after a delay resulting from the laborers' strike.
New Brunswick Laboratory construction is 87 percent complete. The Brush
Beryllium Company entered into subcontracts for architectural and construction
services in erection of the beryllium production plant wing at Luckey, Ohio.

University of Rochester

A. Friederich and Sons, subcontractor for substructure work connected
with construction of the AEC training bullding at the University of Rochester,
completed all work on April 8, 1949. Bids for construction of the superstructure
of the training building were opened on April 5, 1949, and A, W. Hopeman and
Sons Company, of Rochester, was awarded the subcontract. Hopeman's low bid
amounted to $607,780. The second low bid was for $632,000; high bid was for

$849,540.

Work under the Hopeman subcontract began on April 18, 1949, with
erection of a field office shanty. Since then the subcontractor has completed
excavation for the five-inch steam line passageway under the existing hospital
buildings and erection of temporary wood-partitioned rooms in the training
building basement for usc of workmen. The plumbing subcontractor has fitted
and placed several hundred feet of steam lines under the basement ceiling,
preparatory to welding. Electric conduit piping from electric manhole to
transformer room has been installed.

As a result of disagreements between contractors and the Laborers'
Union in the Rochester arca, a strike may be called on May 4, 1949. It is
not expected that progress on construction of the training building will be
materially affected. :

Mallinckrodt Chemical Works

The St. Louis laborers! and hod carriers! strike, which began on
March 28, 1949, ended early in April., The effect of the strike was to delay
construction for two wesks.

The George L. Cousins Contracting Company, contractor for construction
of the facilities building, completed the installation of concrete block and
started laying the finished concrete floor, Roofing has also been completed.
All other work (steamfitting, electrical, plumbing, etc.) is proceeding satis-
factorily. Work under the Cousins contract is approximately 80 percent com-
plete; the terminal date will be about June 3, 1949.

With the end of the strike,the Robert Paulus Construction Company re-
sumed work on Plant 6-E construction; work is now about 6 percent complete.
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Paulus is pouring pile caps and grade beams in the main building. The foun-
dation for the substation has been poured, and concrete blocks are being laid.
Boiler-house construction is about 30 per cent complete. The J. S. Alberici

 Construction Company has laid the concreto block wall and i1s now laying
conerete foundations for silos. The stack has been erected., Practically all
structural steel work is complete. Kremer-Hiclrs, contractor for the instal-
lation of boiler-house ecquipment, has completed about 25 per cent of its work.
Installation of boilers is 75 per cent finished. One boiler has actually
boen installed and is being tested.

New Brunswick laboratory

Construction undsr the contract with Frank Belluscio & Sons, Inc. is
87 per cent complete. A new heating plant has been completély installed, and
control wiring for the plant will be completed and tested during the first week
in May. All laboratory furniture has been delivered to the site. Installation
of furniture will be completed by May 13, 1949. Exterior grading and pouring
of sidewalks is in progress, and general landscaping will be completed early
in June, Several rooms are now sufficiently complete to permit operations.
By the end of June it is believed that the premises will be complotely cleared
of contractor personncl, so that full occupancy and operation will be possible,
except for minor items such as radiator enclosures and other iron work, instal-
lation of which will be declayed because of a statewide shop ironworkers'! strike.

Brush Bervilium Company

4 subcontract for architcetural services in crection of the Beryl-
lium Production Plant Wing was entered into between the Brush Beryllium Com-
pany and F. J. licFadden on April 11, 1949, effective as of March 15, 1949.

On the same date a subcontract for furnishing labcr and material for erection
of the wing was awarded by Brush to the T. J, Hume Company. This work in-
volves conversion of part of a plant at Luckey, Ohio, presently owned by the
Governrent and known as the Luckey Magnesium Plant, Piancor 669, into a beryl-
lium plant which will contain both contractor-owned and Government-ovmed
equipment. The plant will be used for production and fabricaticn of beryllium
products. Construction work has begun and is progressing satisfuetorily.

\
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IV, RESEARCH AND DEVELOPMENT

Contracts have been negotiated for thermal conductivity studies of
ceramic materials and superconductivity measurements on alloys. FPrograms
for mass spectrographic and physics research are being extended.

Thermal Conductivities of Ceramic liaterials

Contract No. AT(30-1)-602 is being prepared with MIT for basic re-
search in the field of ceramics. This work will be supervised by F. H. Norton,
head of the Ceramics Department, and involves the development of a method or
methods for the precise determination of thermal conductivities on relatively
small specimens of special ceramic materials. The program includes:

1. Development of methods for preparation of pure specimens of
accurate dimensions.

2. Study of errors inherent in thermal conductivity measurements
on small specimens.

3. Development of apparatus which will minimize this error and
give precise results.

4. Measureuent of thermal conductivities of such materials as:

(a) High temperature oxides: beryllia, zirconia, thoria,and
magnesia

(b) High temperature nitrides: titanium and zirconium
(¢) High temperature sulphides: cerium

(d) Stable carbides: silicon and beryllium.

Mass Spectrographic Research at Wesleyan University

A meeting has been held with representatives of tiesleyan University
to agree upon an appropriation for the second year of Contract No. AT(30-1)-
451. This contract provides for basic research in the field of mass spectro-
graphy. The budget proposed by liesleyan for the coming year is approximately
©7,800, an increase of about $4,500 above the expenditures for the first con-
tract year (actual plus estimated). A4t the request of AEC representatives,
Wesleyan will try to prepare a new budget in which the University will bear
some of the overhead cost, although for the first half of the contract term
the AEC bore the whole overhead expense (40% of wages and salaries).

Superconductivity of dlloys

Lump-sum .Crntract AT (30-1)-597 for AEC support of a basic research
program at the University of Pennsylvania has been negotiated and written, but
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not yet signed. Work under the contract, which is to be supervised by Prof.
F. C. Mix, will deal with superconductivity of alloys, particularly of the
gold-bismuth system, and correlation of supsrconducting properties with other
known properties of solids. The amount of the contract is $17,860 for the
first ycar of a two-year program (June 1, 1949 - May 31, 1951).

Extension of Physics Research Contracts

Several contract extensions for basic research are being negotiated
for the next fiscal year. Two of the most important are:

Columbia University - Contract No. AT-30-1-GEN-72 (Prof. J. R. Dunning,
Scientific Director). This contract provides for resecarch in nuclear physics.
The program is centered around the 36-inch cyclotron, an electronically-control-
led neutron-velocity spectromcter, tvo types of beta-ray spectrometer, and severg
counting equipments. This work is closely related to the program being under-
teken by the Columbia Physics Department with the 140-inch synchrocyclotron at
Irvington-on-the-Hudson.

Johns Hopkins University - Contracts Nos. 4T(49-1)-309 and AT (49-1)-
310 (Prof. G. H. Dicke, Head of Physics Departmont). ILast year Dr. Dieke con-
ducted a progrem of investigation of the cnergy states of the lithium 7 nucleus.
For the coming ycar an expanded program is proposcd. A 1 mev Van de Graaff is
now in operation. Funds to construct a beta-ray spcctrometer are requested.
Most of the proposed work centers around these instruments and auxiliary equip-
ment in their application to the investigation of dectails of the nature of
atomic nuclei.
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V. BROOKHAVEN NATIONAL L4BORATORY

Plans for the organlzatlon of the Medical Devartment and hospital
at Brookhaven National Laboratory have matured rapidly during the past three
months. The general operation of the department will be supervised by the
Laboratory's Associate Director for Biology and Medicine, who will take office
about September of this year. Under the leadership of the reecently-appointed
Chairman, responsibility for the operation of the Department is divided among
.five senior staff members, each in charge of one of the Divisions: Pathology,
Bacteriology, Bio-Chemistry, Physiology, and kedical Practice. The last
Division consists of the medical staff now engaged in the care of personnel
and the study of problems concerning the health of individuals employed by
the Laboratory. Each Division will operate a research laboratory. It is |
planned that the personnel of these laboratories, in addition to conducting
research in their respective fislds, will cooperate with the clinical research
of the hospital, support the regular medical service as needed, and assist in
cooperative work with scientific personnel on leave from the Associated Univer-
sities or other institutions.

The Laboratory's 42-bud hospital, now adequatcely staffed and equip-
ped, is already recciving patients, and thc program of comprechensive and re-
peated physical examinations of all employces is continuing. The Out-Patient
Clinic, operating on a 24-hour, 7-day weck basis, is providing medical care
for laboratory employees and their dependents. Charges for hospitalization
and out-patient treatment arc based on rates currently in effect in nearby
hospitals and in New York City. In hospital corce, cmphasis will be placed
upon kceping the carc of patients in the hands of porsoms quzlified for
clinical work. 4 portion of the research stoff is being drawn from men who
have had clinieal experiencc; in time, it is planned to train these individu-
als in procedurcs calling for the use of short-lived isotopes.

The suitability of certazin diseases for study at Brookhaven is
being considercd. Cardiovascular and rcnal disease and arthritis have been
suggested, and cancer has been approved. Arrangements have been made with
the Director of Memorial Hospital, New York City, for joint study and treat-
ment of a limited number of patients with cancer of the thyroid. After ad-
mission to Memorial, patients will be transferred to Brookhaven for measure-
ments on intnke of radioactive ioding, protein metabolism, etc. Available
data will be exchanged between the two hospitals, and liemoriazl consultants
will work at Brookhaven. Patients requiring x-ray therapy and surgery will
be returned = to Memorial. The average stay of such patients at Brookhaven
will be three to four months. The first thyroid cancer patient from Memorial
was recently admitted to the BNL hospital, and more arc expected shortly.

It hos been decided that a full-time surgeon will not be malntolned
at the Laboratory, but facilities will be available for emergency surgery. It

is planncd to appoint consultants for specialist serviees in surgery,
opthalmology, uroclogy, and other fields.,
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Current plans c¢~11 for utilization of the present temporary hospital
buildings for several years. The existing vicoden infirmary building will be
remodeled to afford tenporary housing for the pathology, physiology, bacteri-
ology, and bio-chemistry laborntories. Wherever possible, cquipment will be
installed in such a way that it con easily be transferred at o later date to
permancnt laboratories. Tentative floor plans for these permancnt labora-
tories have been drawn up, subject to final approval., It is proposed to
locate them on the southern edge of the main conter of the laboratory, in
conjunction with thosc scheduled for the Biology Department. Final plans
will not be madec, however, until the temporary laborztories have gone into
operation and practiczl experience has been gained.
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VI. MEDICAL

Development of a urine aralysis program for control of exposure to
uranium has begun. NYCO has coopsrated with the dssociation of American
Railroads in publication of instructions for railroad employees, to be followed
in the event of emergeneies involving AEC shipments.

Uranium Health Program

NYOO has begun an investigation into the feasibility of using the
levels of uranium excretion in urine as a control measure in production plants
and processing facilities. The study was initiated with the employees of
Harshaw Chemical Company and Simonds Saw and Steel Co. Analyses are being
performed by the NYOO Medical Division Chemistry Laboratory, and the results
are being correlated vith air exposure data by the Industrial Hygiene Section
with the assistance of the Staff Biometrician. Air exposure data have not
been entirely saticfactory because they represent general levels in various
situations and do not apply specifically to individuals, for vhom exposures
must be calculated in a somevwhat synthetic manner from known air data for
each of their activities during the course of the working day. Furthermore,
air exposure data can be applied to workers wearing respirators only by using
a correction factor. If the investigation now in progress develops a method
for using uranium concentration in urine zs an index of individual exposure
and of the amount stored in each individual's body, such analyses will even-
tually become a standard part of the NYOO heslth control program.

Rerulations of the Association of American Railroads

The Bureau of Lxplosives of the Association of American Railroads
recently published a revision of its pamphlet No. 22, which eontains pro-
cedures for railroad employees to follow in case of such emergencies as train
wrecks, derailment, etc. An additional section was incorporated in this re-
vision regarding the handling of radioactive materials. The NYOO Safety
Section made available to the Bureau of Lxplcsives the necessary fundamental
information and collaborated in the writing of the additional section. In
order to assure maximum safety with a minimum of confusion, a standard set
of procedures was adopted for all tyres of materials, on the basis of the
requirements for dealing with the most radioactive which are likely to be
transported by train. This immediately provides a factor of safety in all
situations except the worst and eliminates the necessity for railrcad em-
ployees to make any decisions, especially under emergency conditions, in a
field where they have no knowledge. The instructions are simple and have
been carefully couched in terms which should be clear to all railroad
employees,
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VII. LICENSING

Since March, 1947, the Licensing Division hos issued 1,869 licenses
in the following categories:

March 1947

Through During
April 1649 april 1949
ProdUcers « « o o« o o « o & 315 13
ProCeSSOTS. « « o « o o o 35 -
Distributors. . « « « + . & 294 7
Consuriers « « o o« ¢ o o o 1,225 _ 42
1,869 62

Nearly all licenses are for cne year's duration. Approxinately
1070 have been reneved for an additional one year pericd. Others will be
extended frem time to time as their expiration dates are reached and appli-
cations are made for renewal.

Examination of the inventcries and records of demestic prccessors,
distributors, and ccnsumers cf source material continued during the month,

The following exports were authorized during April:

Incandescent NantleS o« o o o o o o o o o o o o » 381,807*

Uranium Nitrate. . « 9 e 0 " & & 8 s e ¢ o » & 1031 lbo
Uranium dcetate. o ¢« o« 4 o o o ¢ o v 0 0 o o 0 0.50 1b.
Niiscellaneous Uranium Ores o« o+ « « o o« o o & o €.00 1b.
Thorium Nitrate. . o ¢ v 4+ ¢ o o o o &+ « o « & o 15,972,06 1b.
Thorium Dioxid€. v o v & ¢ ¢ o ¢ ¢ o o o o o o 0.91 oz.
Thoristed Tungsten Wire, . . « o o « o+ o0 o & 13.56 1b.

Shipments of incandescent mantles were made to 28 countries. Sub-
stantial quantities of thorium nitrate for the manufacture of mantles were
sent to Canada, Germany, India, and Egypt. Thorizted tungsten wire for.
vacuum tubes was sent to Mexico, Germany, Switzerland, Italy, and Sweden.
Cther exports involved small quantities of uranium and thorium to be used
for educational, analytical, or medicinal purposes.
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