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A meeting vas held t o  discuss  coordination of IVY00 and HOG policy 
r e l a t i v e  t o  reirnbursarncnt of l sbo r  cos ts  on K d l e x  contracts .  
u t  L I T  a r i s i n g  out of boryllium hzssrds were discussed with the  contractor .  
Construction of thc Now Brunswick Laboratory \I:W delayed by a s t r i k o  of  i ron  
vorkers a t  Elizabeth,  N m  Jersey. An inventory of equipment and suppl ies  a t  
t he  Luckoy, Ohio, plant,nhich i s  t o  b u zd by t h s  Brush Boryllium Co. ,hs  
bccn conducted. 
Ordnanci, Uorks, and an analysis of r a i l  shipping mathods is  under way. 

h b o r  problems 

A locolnotivc has b s m  acquired f o r  sorvicu a t  h k e  Ontario 

---- Contractor Personnol Relations 

Problems of porsonni.1 policy and labor  r e l z t ions  mere oncounterod 
a t  the  Kollcx Co., Ikissachusctts I n s t i t u t o  of Technology, 2nd the Now Brunewick 
Laborn to ry .  

---- Tho Eollex CorE. The NYCO Director of Porsonncl met with represent- 
a t i v e s  of Kellox f o r  tno  purpose of developing bo t t c r  coordination between NYCO& 

the two Kollex contracts ,  and HOO r e l s t i v e  t o  rciinburscmcn 
one of which i s  adninis tcred by 
the  mnjority of pcrsonnel ernployad by Kcllox a r e  cng:gdd on both contracts ,  it 
is very desirablo t h 2 t  i d e n t i c a l  ac t ion  be taken by both Offices i n  respec t  t o  
wage and salary approvals, i n  ordcr t o  cxpedito roimburserncnt and olimimte 
unnecessary papervJork. 
cussed, Folloving thc meeti.ng, Kollex submitted a f o r n i l  proposal t o  replace 
the mid-point cont ro l  rule by Kdlex ' s  Salnry Control Policy m d  a l so  t o  in- 
crease s?ilzrjT l imi t a t ions  from $6,000 t o  $8,000 per annum. 
gested t h z t  i t s  proposal be the subjdct  of a meeting smong representa t ives  of 
thc  tv;o Opri?t ions Offices, General E lec t r i c ,  Kellex,ind t h e  Lashington Office 
as soon as possible.  Arrangements f o r  t h i s  meeting cre being delayed pending 
a decis ion 3 s  t o  nhether tk  ccntr-.ct nov administered by NYCO is  t o  be t rans-  
f e r r cd  t o  Hanford. 

S incc 

A proposnl of Kcllex t o  t h i s  end vias thoroughly d is -  

The Company sug- 

Massachusetts I n s t i t u t e  of Technology. A ineeting mas held with 
representat ives  of U I T  concerning the  problem of beryllium hazards. 
have been t h e e  cases of beryllium pneumonitis n t  I ~ ~ ,  ckich were publicized 
r a the r  unfavorably. 
and asked th2t P. prerriiw, r i t e  ba provided. 
the I n s t i t u t e  agrees t h i t  some s o r t  of insurance pfon is i n  order,  
t i o n  was msde tha t , ins t sad  of taking out insurance pcr tc ining solely t o  the 
b e r y l l i m  hazard, NIT should est-blish as 
all kinds of hazard such a s  benxoil, mercury, lead, o tc .  It was clso rocom- 
riiended thp.t, before anything is  dons nbout t h i s  nntter, the cos t  of insurnncc 
should be dotornined, m d  c o n p r e d  with t h e  prDbib13 cos t  of ac tua l ly  under- 
wri t ing the difference i n  pay f o r  a ry  employee vho might be incapaci ta ted,  
Thc l a t t e r  p l m  n ight  prove t o  be much more econooical, because sa fe ty  pre- 
cnutions a re  no6 so zdcquite th3.t futuro cccurrcnces w i l l  be excaptional c.1sr36. 
I U T  agreed t o  explore a l l  p o s s i b i l i t i e s .  

There 

Is a r e s u l t ,  the union became concerned about t he  hazard 
Rltl-ough LiIT does not fzvor  t h i s ,  

d sugges- 

general  policy protact ion from 
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N e w  Brunsaick L?borRtory. A s t r i k e  of i r o n  workers a t  Elizabeth,  
New Jersey n?de,inpossible the  del ivery of monorails and r ad ia to r  and p i p  
enclosures e s s e n t i a l  t o  the construction of t he  l i bo rz to ry  a t  New Brunswick; 
No fu r the r  fabr ica t ion  i s  neccssrry f o r  t h s e  rrct3ri31s.. A telegram was d i s -  
patched t o  the  Gmoral Vice Presidurit of  the In te rmt ion-1  Iron iiorkcrs’ Union 
requesting that a government t ruck  be p o r ~ i t t e d  t o  pick up the  n a t e r i a l s  and 
de l ive r  them t o  New Brunswick. Ccntact was a l s o  made 
with thi, loc , i l  union o f f i c i a l s  In  Now Brunsnick, rho turned down our  roqucst. 
A t  prescnt, tho s t r i k e  i s  s t i l l  i n  ef;ect,and de l ivery  of nqteri .zls h3s  not 
bcon mn.de. 

No rep ly  Y.-S raceived. 

- Inventory a t  Luc- Ohio. P u  

l is rcportcd previously, t h e  Fodornl  Works igeiicy has granted permis- 
s ion  f o r  use of a plont n t  Luckcy, Ohio, by the  U. S,  Atomic Energy Comnission 
and by its ccntractor  t he  Brush Berylliuri Co. 
use a l l  f a c i l i t i e s ,  including buildings,  aquipmnt ,  and suppl ies ,  provided thzt, 
upon tcrminntion cf the  lease,all expndod mnterid be replrlccd i n  kind, f a i r  
wear and t o a r  excepted. TO c l i n i m t e  possible confusicn regzirdiag the omer- 
sh ip  of property a t  t he  plant ,  a j c i n t  inventory vias taken by, the three pa r t i e s  
conccrnod. 
decided by the  :&EC tht a11 m t e r i a l s  end supplies,  and such cop i t a l  equipment 
as deprecintcs rapidly,  will beserpgated..and. s tored f o r  r e tu rn  t o  the  Federal  
Works .,gency. Hard-to-get i t e n s  m~.y be “borrovredff from tkese s to re s ,  but m i l l  
be replaced irrmediately. 

This I j e r m i t  granted the  r i g h t  t o  

In ordor tc avoid ecr-nzrking funds f o r  replaccrcnt ,  it bas bson 

The inventory is  now being checked by the  Feden1  Works Agency with 
its records i n  Lashington, cnd w i l l  be f z rwrded  i n  the near fu tu re  t c  NYOO 
f c r  acccptnnce . 

6cqu i s i t i cn  of Lccomctive fo? Niovenent of Wastes 

Tho acquis i t ion  qf a locc r r t i ve  from the  Department of the  Arny has 

In order t o  avoid f u r t h e r  delay i n  ,UC work, the locomotive mas 
been delayed teciporarily Fanding i t s  re lease  by other  u n i t s  of the I)eFwtment of 
Defense. 
lcanod t o  NYCO, r i t h  the  understanding t h a t  it be returned i n  t h e  event it 
could not  bd t rznsfcr red  t o  the  Atcrriic 
l a f t  Bnltirnorc on A p r i l  22, 1549, and i s  scheduled t o  a r r i v e  zt the  Lake 
Ontario Ordnzncc Disposal Area cn o r  about k y  6, 1949. 

Energy Commissim. This lwcmotive 

Compnrison of R c i l  Shippina M o t h a  

S tudies  a r e  now being made cf thc problems involved i n  c e r t a i n  re- 
Thsse shipments 

It appears that  cour ie r  

curring shipnents of ;‘&C materials  by r a i l  i n  cnrlclad l o t s .  
require arned guard scrv icus .  and am otherwise cxpensivo. 
are taking i n t o  ccnsiderntioli s ecu r i ty ,  t i ne ,  snd cost .  
f r e i g h t  i s  nore eccnomical than arnad-gmrc! express sh ipmnts .  

The current  s tud ies  

- 2 -  
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FXODUCT ION 11. -- 
Processed pitchblende ore was shipped from Kiddlesex under the 

uranium s t r a t e g i c  s tockpi l ing program i n  increasing amounts. Uranium metal 
r o l l i n g  operations will be consolidated a t  Simonds Saw and S t e e l  Co., which 
has agresd t o  meet a l l  AXC r o l l i n g  requirements f o r  f i s c a l  year 1950. Plans 
f o r  rescheduling uranium production Operations a re  e s s e n t i a l l y  complete. 
sca le  of operations a t  the  aarsha-:! b r o w  oxide plant  i s  increasing according 
t o  plan. 

The 

Thorium production research a t  BhlI contered on chemical and solvent  
ex t rac t ion  of monazite sands. 
a s  scheduled a t  Kiddlosex. 
Luc!cey Plant  ahfch n i l 1  product borylliwn metal f o r  the AXC. Work is  i n  pro- 
g r e s s ' a t  Brush on the  d i r e c t  chlor inat ion of be ry l  and chlor inat ion of beryl- 
lium hydroxidc f o r  t h e  production of beryllium chloride.  

Crushing and sarnpling of be ry l  ore continued 
Construction was s t a r t e d  on the addi t ion  t o  the 

IvlIT v ; i l l  soon commence cast ing 5.21t-and 6.2"-diameter beryllium 
b i l l e t s  f o r  use i n  extruding shapes needed by BMI. 
of Adrian, Michigan, agreed t o  undertake beryllium extrusion work f o r  t h e  
Commission. 
a t  Revere's Det ro i t  plant .  
beryllium extrusion techniques, and has developed methods which d i m i n a t e  
cracking i n  small-scale extrusions,  
r e s u l t s  a r e  planned f o r  BSay. 

The Gcrity-Kichigan Corp. 

I n s t a l l a t i o n  of a 2500-ton beryllium extrusion presa VJOS s t e r t e d  
D r .  Kaufmnn of MIT completed an inves t iga t ion  of 

Lorge-scale cxtrusions t o  confirm these 

D i s t i l l a t i o n  oquipment t o  produce lor -hfn ium x i r con im oxide was 
i n s t a l l e d  at the  Footc Kinsrs l  Go. 'and is i n  operation. 
production and zirconiuwhafniun separat ion i s  proceding on a considerable 
scale ,  and a number of addi t ions1  program arc  planned. 

Research on zirconium 

Arrangements a re  being completed f o r  t h e  t r a n s f e r  of rout ine analy- 
t i c a l  work t o  the  Nuw Brunswick Laboratory. 
Monthly Uranium %port of the  NYOO SF Material  Accountabili ty Branch. 

L3proveclents nere made i n  the 

Operations a t  Middlesox 

During the  month of  Apr i l  t he  s t r a t e g i c  s tockpi l ing program f o r  
uranium progressed natoriclly.  
ore m r e  continued. 

Sanpling and crushing operations with bery l  

U r e n i u  Stockpiling. As pnrt  of t h e  s t r a t e g i c  s tockpi l ing program, 
10 l o t s  of processed pitchblende ore (uranium content approxha te ly  250 tons)  
were shipped from Middlesex t o  Mallinckrodt Chemical Works. An addi t iona l  
12 l o t s  were shipped t o  the  S t ,  Louis Airport  s i t e  during the month. Also, 
Vitro soda s n l t  TAth a uranium content of approximte ly  41 tons 
(18 tons n e t )  of captured soda vera sen t  t o  Aizllinckrodt as feed m t o r i a l s .  

and one l o t  
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No a c t m l  procossir,g of  pitchblcndc ore took place during the  month of d p r i l ,  
since no orc was rucoived. The next, shipment of pitchblende, which w i l l  
contain approximately 181 tons of ur211im, is expcctcd t o  a r r i v e  a t  Middlesex 
about thG end of May. Them rccinin a t  Niddlesux, as of Apri l  29, only 8 l o t s  
(uraniux content approxinatcly 200 tons)  of procosscd pitchblende. 

- Beryl l iw Or0 Crushing and Smplirig. Tho crushing 2nd sampling of 
b3ryl  or0 a t  Ibiiddlcsscx is continuing :is schl=dul.ed. Tihen t h i s  operation was 
b e p  on IAarch 28, severa l  d i f f i c u l t i o s  m r e  cricountured i n  sampling, vhich 
l i n i t c d  the t o t a l  da i ly  output t o  10 tons of ore. 
ch ic f ly  Tron t h e  lcrgc: p::rticlt: s i z e s  vhich had t o  be min ta ined  i n  ordcr t o  
obtnin se t i s fnc to ry  r e f ine ry  rcsu l t s  It the Brush Borylliun Corporation. By 
codifying the  sampling nachinery a t  ijiiddl-esox s o  t h r t t  the  crushod ore flocJs 
s a t i s f a c t o r i l y ,  it hzs bcen possible t o  increaso the  output t o  approximntely 
40 tons of ore per dzy. 

These d i f f i c u l t i e s  resu l ted  

Approximtcly 4.00 tons of beryl  ort) k v o  nom bmn crushed, samplcd 
and bnrrellccl. 
750 lbs., w i l l  have b a n  processod. 
t h e  bery l  ore that  i s  s tored in  open bins,  u n t i l  epproxirnztcly 1,000 tons 
t o t a l  have been proccsscd. 

By May 6 a l l  the bery l  ora t h z t  is  i n  bags, a t o t a l  of about 
Those oporations n i l 1  be continued, using 

t 

It i s  expected t h a t  tho jaws of t h s  cruslier w i l l  hnvc t o  be re- 
placed n t  tho conclusion of t h i s  beryl  ore  operrition before t h e  plant  F i l l  be 
ab le  t o  r e s m e  Yne processing of pitchblende o m .  

c Urnniuin Production 

Arrmgcments have beon m,zde fc r  r o l l i n g  of wsnium -at Siinonds during 
f i s c a l  yczr 1950. Production of urnniu i  no ta l  will shor t ly  be consolidated a t  
Millinckrodt, ,. The new brown oxide plant  n t  H 3 r ~ h a ~ j  is now ge t t ing  
under way on a la rge  sca le .  
considered. 

Problems of gra2hite scrop t r ea tnen t  have bocn 

- Uraniua R o l l h .  The Simonds Sin nnd S t e e l  Company has sgroed t o  
r o l l  ur3ni.m n e t a l  f o r  t he  AEC during f i s c 4  ye2r 3.950 a t  l e v e l s  a s  high as 
170 tons pcr nonth. As reported l i s t  month, it i s  more des i rab le  from an 
economic standFoint t o  conduct 211 r o l l i n g  operations a t  one n i l l .  Since 
the  Vulcan Crucible S t e e l  Company cannot h n d l e  t h e  larger-s ize  b i l l e t s  which 
give b e t t e r  cas t ing  yiolds ,  it vas decided t o  consolidate operations a t  Simonds. 
Because of t h i s  decision, r o l l i n g  operations ceeaed a t  Vulcnn z f t o r  the  Akrch 
run. Portsble  Govcrnmer,t property is  t o  be removod imnediatoly. Attsched 
property is t o  bc l e f t  a t  Vulczn; provision c i i l  be mide f o r  energency standby 
f a c i l i t i e s  uti1 t h e  con t r sc t  expires  i n  , ;upst ,  Sinonds subrnittod a design 
f o r  a spec ia l ,  mechxriizod-fed, lead Sath f o r  b i l l e t  heating. 
approved by the  NYOO s t a f f ,  and Sixoncis vas authorize?. t o  prepare an  i n s t d -  
l a t i o n  estimate. 

The design was 

i r l locst ion and Schsduline: of Urznium Metal Production. 
of 2 r ev im cf uraniutl pro",ction sch&XL;:s, it c.,ppenrs t h a t  Mallinckrodt and 
Harshax: c i l l  be cble  t o  nonufacture enough grcen s a l t  t o  c i r r y  through pro- 
jec ted  schcdulcs. 

On t h e  bas i s  

Ccnsequently, t h e  Linde i i r  Products Go. plant  c m  be s h u t .  
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down on June 3 0 ,  1949, 2nd pbc3i: ii, a stsn-lb;r conditicn u n t i l  a ncw grcen 
sa l t  plnnt is constructed. 
t he  Linda p l w t  sill bc dismmtlcd. 
n i l l  bc opcrntad i n  the  f i s c a l  yuar 1950 only long enough t o  consume t h e  in-  
ventory of greon sal t  produxr! by LinJc. 
condition, hut w i l l  bc? able t o  produce urmiar? i.lct:-l i n  t! fu tu re  emergency. 

Xlen such nov f-icil i t ies 3re  placed i n  oycr.ztion, 
The E l m t r o  Mstzl lurgiccl  Division Plant 

I t  n i l 1  then bu phcocl i n  n standby 

The ?W.liinckrodt :rota1 plant  -;.ill o;;;.r-.tc 3% alIr.ost lo@ of  c?;)acity 
n f t c r  Lindo and Eloctro Kot ccxm operrt ions.  
t h i s  rnnnncr, a vcry substnntiz.1 s5ving v ! i l l  bo echicved cvor t h e  c o s t  of opzrat- 
ing all plants  crt pa r t i r , l  c a p x i t y .  

By consclidnting production i n  

In the  o r ig ina l  nego?iiritic:ns f o r  t h e  oxckimge of property between 
the  Govornnent m d  Linde, t he  ler t ter  indic?.tcd t h a t  i t  cmsi6ered the  Stop I 
and I1 buil4ing a l i a b i l i t y  f i r e  hazard. 
the  f m s i b i l i t y  of using tk builr?ir,g i n  question 2s ." stcr?.go fz ic i l i ty  and 
placed a v d u c  cf npproxin?tely &~00,000 cn it. 
builcling against  firs, and r c q u ~ s t c d  t h a t  t h a  L E C  the  premiums 3s ca l l ed  
fe r  under the c o n t r x t .  This dcveloprnent i s  now being s tudio3 a t  IJYCO, 
t he  CcmiJany i n s i s t s  on using tho buililing f o r  sti:rnl;o I ; U T ~ S O S ,  fu ture  deccn- 
t x x h a t i o n  m?y bccme a ser iaus  prcbleci. 

Recently, %ha coapcny indicated 

L i n h  procdedud. t o  i n s m e  tlx 

If 

Procluction of Brcvn Oxide. O p r s t i c n  of thi: nerJ brorm oxide plant 
The nnin d i f f i c u l t i e s  a t  Harsh@! is  now ge t t ing  undcr my on a l . r g e  sca le .  

which were encountered center& i n  ths  g-.s burners, tha decomposition pots 
an3 thc Ninprmi f i l t e r s .  Thc? gas buwncrs ccl;.od anG plugged up, and proper 
t e n p r a t u r e s  cculd nc t  be cnintninei?. 
nozzlos f o r  use w i t h  c i t y  gas hns ruaediec! tl-,e s i twtics.  
a l so  encountered i n  cbtzining the proper  discharge cf cnke f rm tho Nlagaro 
f i l t e r s .  The prc?sent dish-bottom i s  being re2laced a i t h  a si~eciall3r-r~.esigne~ 
cane, and the  dischzrgi: s l u r r y  l i n e  i s  bsing incro,?sc4 i n  disrnctsr from 4" t o  
6tt. It is nn t i c i r c t ed  t h r r t  tl-i;aso cYmips n i l 1  s d v a  the f i l t c r i n g  prcbler;. 

the  reduction furriaces i n  ea r ly  iky. 

Ins td- ln t ion  of d i f f e r e n t  burner 
Dif f i cu l ty  was 

.Considerzble orang2 cxi(k has alroa2.y been producec?, <?.nd w i l l  be run through 

--- G i s w s i t i c n  of Grr.;7hite Scrop. it p e s o n t ,  t he  Vitro L;anur"acturing 
Cor,pmiy burns a l l  gmpl,itc scrap receivacl 3t i ts  pl,>.nt i n  Cwonsburg, Pennsyl- 
vania , in  3 vory simplo, hom-mxic burner locztod 3n the prenisos. 
o f f i c i a l s  and. NYOO s t z f f  ne;nbcrs w e  i n  agreement t h 2 t  t h i s  burning o p r o t i o n  
should be perfcrrned a t  Ennfcrd, before t h e  graphite i s  skippec! t o  Vitro.  
t h e  ashes rreigh mly 2% t o  3% as much as th? wburncd grzFhite,  t h i s  rill re- 
sult i n  a greet s.iving t o  t h s  Cr;mi.ission i n  shlPping costs .  ;& descr ip t ion  of  
V i t r c - l s  burner h s  beex t r a n s c i t t e c  t o  Hanford z i t  i t s  r3quast. I~uil?,llinckrocit 
has also been reqwstcc', t o  burn i t s  graphite sc rap  a t  S t .  Louis i n  a s i n i l a r  
Emmer. 

Conpany 

Since 

Thcriun Proctuc- 

Bo th  cherLcr.1 2nd sclvent  cxtrxct ion ncthods f o r  reccverjr cf t h c r i m  
f ron  monazite so lu t ions  hzve baen st-die:! fu r the r  during the  month. 

- 5 -  
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Chemical Methods. In the HYOO progress report  f o r  March it was 
pointed out  that a preliminary chemical separat ion of uranium and thorium 
from the bulk of the  rare ea r ths  present i n  monazite so lu t ions  would s implify 
subsequent solvent-extract ion pur i f ica t ion .  Such solut ions a re  prepared from 
monazite sand by the  caus t i c  soda-ni t r ic  acid process. It was reported t h a t  
hydroxide and peroxide p rec ip i t a t ions  had resu l ted  i n  near ly  quant i ta t ive  
recovery of thorium, while a reasonably good separat ion from the ra re  ea r ths  
was accomplished. Preliminary ana ly t i ca l  results indicated t h a t  tkie uranium 
recovery by these p rec ip i t a t ion  methods was only about 5%. 
has been found t h a t  cerium, i n  largo amounts, i n t e r f e r e s  w i t h  t he  f l u o r i -  
metric method of ana lys i s  f o r  uran im.  Consequontly, it now appears t h a t  
the  percontage recovery i s  considerably higher; a more precise value w i l l  be 
reported mhen nevJ ana ly t i ca l  measuremmts have been made and ve r i f i ed .  

Since then it 

Solvent Extract ion Studies.  An engineer from Ba t t e l l e  IViiemorial 
I n s t i t u t e  i s  conducting t r a c e r  s tud ie s  a t  Oak Ridge National Laboratory on a 
sample of rr monazite n i t r s t e  solut ion.  
t r a c t i o n  using mixtures of hexane and d ibuty l  phosphate recovers s u b s t m t i a l l y  
all of tho uranium present i n  the  solut ion.  
showud poor uranium recovery, but  t h i s  vas apparently a result of corium 
intarference i n  the fluorescence method of ana lys i s  used. 

It hns been found t h a t  solvent  ex- . 
Para l lo l  i nves t ign t ions ' a t  EM1 

Studies  with CG, Y, Pr ,  Znd Sn radioact ive trncers indicate  th i i t  
complete separat ion of urqnium and thorium from thcso ra re  ear ths  i n  n i t r a t e  
so lu t ions  should b possible by solvent  ex t r ac t ion  techniques using the above- 
mentioned so lven t  mixture. 

The d i s t r i b u t i o n  bchsvior of thorium hns been studied. It was noted 
t h c t  d i s t r i b u t i o n  coe f f i c i en t s  varied, depending on whethor the  t r a n s f e r  vas 
from th6 organic phase t o  tho  inorganic o r  vice versa. The f a c t o r s  involved 
n i l 1  be studied fu r the r .  

Beryllium Production 

A contract  h s  been negotiated f o r  Froduction of high pur i ty  beryl- 
Progress has been n~.zde i n  cas t ing  and extrusion of beryllium, lium metal. 

Procurenent of High-Purity hktsl. A contract  was negotiated with 
the  Brush Beryllium Company t o  produce approximately 1,300 lbs .  of raw pebble 
metal of very high pur i ty  before August 1, 1949,at t h e  Cleveland p i l o t  plant.  
This mater ia l  is urgent ly  required t o  porni t  the  f ab r i ca t ion  of spec ia l  shapes 
f o r  Knolls Lsboratory. 

- C a s t a .  It was reported p rwious ly  that the  optimum operating 
conditions f o r  t he  newly-redesigned beryllium metal vacum czst ing furnaces 
had been determined by The Beryllium Corporation during opercition of the 
Government-owned cas t ing  plant.  The data  obtained are now being assembled, 
and V J F U  be used i n  an evaluat ion of cas t ing  operations. The o r i g i n a l  Be 
pebble s tockpi le  a t  The Beryllium Corporation (4,202 Ibs.  ) was completely 
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consumed i n  the course of production of b i l l e t s .  
tho hliddlesex s tockpi le  hp,s been shipped t o  The Beryllium Corporation t o  be 
used i n  cas t ing  operations t o  provide b i l l o t s  f o r  Comdssion requirements. 

Berylliur,l. pebble metal from 

The riiotor-gcnerntor set  a t  PJT yJhich vias used f o r  t he  cas t ing  of Be 
b i l l e t s  has k e n  repaired.  
6.2”-dinrnete.r berylliur.; b i l l o t s  f o r  use i n  extruding approximte ly  300 lb. of 
shrpes requirod by Bat te l lo .  
from cas t ing  8”-diameter Bo b i l l e t s  f o r  a proposed developmontcl oxtrusion a t  
the Revere p lsn t  during tho meek of Ihy 16, 1949, f i v e  8tf-dianster b i l l e t s  ail1 
be furnishod NlIT from t h e  cas t ing  plant a t  The Beryllium Corporation. 
extrusion i s  discussed f‘urthor below. 

MIT will nom comnence the ccs t ing  of 5.2’l - and 

Since work on these b i l l e t s  w i l l  prevent LIT 

This 

Extrusion. The i n s t i l l i t i o n  of oxtrusion equipment i s  proceeding a t  
Adrian, Michigzn, snd z t  t h e  Revere Co,-per & Brass Co. 
studied the causes of cracking during extrusion. 

Dr. Kiufmann of NIT h s  

1. Adrian. A s  s t a t e d  i n  l a s t  nonth’s report ,  t he  natcnt  c lsuse i n  
a l e t t c r  contract  f o r  the operation of extrusion f a c i l i t i e s  a t  Adrian, 
kichig?.n, v a s  re jec tcd  by the  Canton Drop Forging and Ikinufacturing Con- 
pany. 
Michigan, WES therefore  contacted. 
opera%e the  extrusim f a c i l i t i e s  a t  Adrian. 
t h i s  work, s l e t te r  contract  vrns issued on Apri l  12, 1949. 
Vas on a cos t  bas i s ,  and provided f o r  no fee,  
vas acceptable t o  the  company. 

Another conpany, The Gerity-hiichig-.n Corporation of Adrian, 
This  company cgreed t o  set up and 

Because of t he  urgency of 

A Type A patent c lsuse 
This contract  

It i s  e x p c t e d  t h a t  a ccst-type de f in i t i ve  contract  w i l l  be 
negotiated during iiay. 
proceeding t o  s z t  up the  extrusion f a c i l i t i e s .  The first developinental 
extrusion of 3211 square shapes f o r  t h e  Matcr iz ls  Development Reactor is 
planned f o r  the veek of Nay 9, 
press,  a punping s t a t ion ,  a s t r e t ch ing  r.achine, a s t re ightener ,  a netal-  
l u r g i c s l  laboritory,and sons niscellancous equipment are now nssignod t o  
t he  AEC f o r  its exclusive use. F i f teen  8fl-dismetor Be b i l l e t s ,  nine sound 
and s ix  cracked, ara  being shipped t o  Adrian from the  cas t ing  plant  a t  The 
Beryllium Corporition f o r  the  X3y 9 exbus ion .  

Lieantl.hile, t h e  Gerity-kichigan Corporation is 

A 22OO/5OO ton  tube and rod extrusion 

2, _Bvere. The Michigan Division of The Revsre Copper & Brass Co., 
Inc. s t a r t e d  on the i n s t a l l a t i o n  of a 2,500 ton extrusion press a t  Revore’s 
Det ro i t  plant.  The i n s t a l l a t i o n  is e x p c t a d  t o  be conqleted by the end 
of May or  t h e  early part of June, 1949. The construct lon of  a new Lind- 
berg e l e c t r i c  furnace f o r  pre-heating Be b i l l e t s  a t  the  Revere p l a n t  was 
expedited, and the  de l ivary  date has been advanced tvo weeks t o  May 16, 
1949. 

3.  Research a t m .  D r .  Giufixann of ihIT undwtook a small-scale 
program t o  determine tha  c a w e s  fc r  cracking of the 3%‘’ square Be shaps 
during extrusion f ron  81’ diameter b i l l e t s ,  and t o  discc.ver, i f  poss ib le ,  
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methods f o r  eliminating t h i s  cracking. 
t on  extrtrsion press  a t  the K I T  lsbcrctory,  using 2-inch diameter b i l l e t s .  
Dr .  K~ufuannIs r e s u l t s  w r o  highly encouraging. 
as follows: 

H i s  work was performed on a 200- 

Thay may be sumar izad  

I 

(0) A t  various constant tomiJor.> tu res  ranging frcm 1900°F t o  
1500°F, it w s  found t h a t  1 s  the  roduction r z t i o  vias in- 
crcastid the  l i t c r d .  cr-tcking of axbrudcd bcryl1iw.i shn:Jcs 
was reducud end f i n a l l y  climinatod. 

(b) It VKLS shonn tYi2t whon b i l l e t s  a r c  cxtruded a t  ny;roxi- 
mstely 1500°F cracking can be reducdd, @r v i r t m l l y  
eliminated, depending u,jon the reduct icn r c t i o .  

(c )  Thc use of t h i c k a  i r c n  jacke ts  was found t o  a i d  i n  
successfully extmding berylliurr! shripes . 

An extrusicin is schcdulod by MIT f o r  the vieek of idyy 16, and 
a t  t h i s  t i no  D r .  Kaufmnn's grcui:, ail1 nttsmi2t t o  ccnfirm t h e i r  f indings 
by extruding 3$l x 3-$ s h a s s  fror:, 8" diameter b i l l e t s  on an 1800-ton 
extrusion p e s s  a t  the Revero 3 lzn t  i n  Dotroit .  

Sintor inq.  A ccn t r sc t  hils k e n  ncgst inted and i s  being wr i t t en  with 
the Brush Barylliurn Conpnny f Qr f -br ica t ion  of bcqrlliwil ;,omder metzllurgy. It 
n i l 1  prcvi6e f c r  t he  fabric.i.tion of pie shapes f o r  G.3., rods f o r  G.E., finned 
tubes f c r  Broolhvcn, 2nd roc tzngulw s h n p s  f o r  Ozk Ridge. This contract  w i l l  
be on a cost-plus-fixed-fee bas i s  nnd w i l l  cov%r the  ;ericd u;, t o  August, 1949. 

5 i rcc niurn Product i sn 

Prscurerxnt and de l ivery  of z i rccnian i s  Troceeding on schedule. 

- R s v  I w t d  Producticn. a s  z n t i c i y 6 t c d  i n  t h e  March report, t h e  equip- 
ment 3t  the Focte hfinersl CciLlXUiy f o r  d i s t i l l n t i c n  r,f Z r C 1 4  - P a l 3  t o  ;;roduco 
lorn-hcfniuz zirconiun cxiza has been i n s t d l e d  and i s  i n  cperation. 
d i s t i l l a t i o n  c c l u m  o p r z t e s  vory sr;oothly ,mil no rroblecs  c r e  f crescen i n  i ts  
Use. 
pure z i r c o n i m  oxide is being ce r r i ed  out  s icul tsneously wi th  operaticln of the 
colwn.  

The 

Srx l l - scz le  work cn the  decm;ositicn cf the Z r  cmplex  t o  Sroduce 3 

Foote repor t s  that the  lcy;-hcifniun zirconiur;: oxide being produced by 
the  phcsphate prec ip i ta t ion  method kxis been pur i f ied  t o  less than 0.1% hafnium, 
and t h a t  t h i s  mater ia l  i s  ncv; being chlorinated f o r  the  Lrcduction of c r y s t s l  
bar by the  iodide d i s suc i s t ion  p o c e s s .  

Fabrication. drrmgoi..ents imve been mdo with Ba t t a l l e  koriorial 
I n s t i t u t e  t o  receive Bureau of Lines xirccnium sycngo and t o  ccnvert it by 
the  a r c  melting p-ocess t c  ingots  f c r  shiFnent t o  c ther  Ccmmissiw loczt ions.  
Arrangecents have d s o  been mado with the Bureau of  Lines t o  supply f c b r i -  
cated z i r c c n i m  as t h e  need a r i s e s  fc r  t h e  Feriod up t G  June, 1949. 
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Production Research and Development 

Research and develo2ment work on the production of beryllium and 
zirconium metal 2nd on Hf-Zr sepsrnt ion vias ca r r i ed  on a t  various sites 2nd 
by m m y  cont rsc tors  during the  month of April .  

Beryllium. Dcvslopnont of a process f o r  beryllium chloride production 
is continuing a t  the  C l i f t cn  P r o h c t s  Go. Chlorin2tion 2nd metal production 
processes a r e  being developed a t  Brush Beryllium Co,, which is  d s o  studying 
the  fabr ica t ion  of beryllium powder. 
ves t iga t ing  high-purity beryllium metzl pcduct ion .  

Sylvania E l e c t r i c  Products CG. is in- 

1. Cl i f t cn  Products, Inc, The s i l i c n  br ick  l i n i n g  of the  chlor- 
i n a t c r  is  de te r io ra t ing  rapidly.  
a new type of fused-quzrtz l i n i n g  as  soon as t h i s  mater ia l  can be del iv-  
ered t o  t h e  si te.  
an e f f o r t  t o  m i n t n i n  production, even i f  only on a small sca le .  
;resent, production i s  prcccding a t  a ra te  of apsprcximtely 15 l b .  of 
f lake  per  naek. 

It is planned t o  renovate t h e  u n i t  with 

Ivieannhila, the a p p x a t u s  w i l l  continue t o  be usec! i n  
At 

-.- 

Designs fsr a large b e r y l l i m  ck.lcriJe d i s t i l l n t i c n  u n i t  were 
submitted by Clifton. 
bery l l iun  chlorido of s a t i s f a c t c r y  q u a l i t y  fc?r metal prcduction can be 
poduced zt zn increased m t e ,  SG t h a t  the  largo d i s t i l l a t i c n  u n i t  w i l l  
no t  be necessary. Cl i f tsn vi11 estimate the  cos t  u f  building a lsbora- 
tory-sizo d i s t i l l s t i c n  u n i t  czpablu c4f s z t i s f y i n c  the  occasional small 
requests  rcccivod by NYOO for beryllium chloride rf highor gu r i ty  than 
t h a t  usunlly m a i l a b l e .  

It is hopsd t h a t  with the  new ch lo r ina tm l in ing ,  

2. Brush Beryl l iun Ccm;:any. It has been r q o r t o d  previously t h a t  

As par t  of 
a process f o r  production of beryl l im:  by tho vapor->hase rsduct ion of 
berylliun: chloride with scdium is being develclFed 3t Brush. 
t h i s  ove ra l l  F ~ O C O S S ,  s tud ies  a re  in ;roCress cn t h e  d i r e c t  c h l o r i m t i o n  
sf be ry l  and the ch lor inz t icn  cf bo ry l l i u s  hjr,droxide t o  produce beryllium 
chlorick . 

Thus f a r ,  d i r e c t  chlorin3ti.cn cf bery l  has been ca r r i ed  out by 
passing chlor ine gas cver bery l  pe l le t ized  with carbon. 
is  ccnducted a t  1500°C, vjhich a.p;=roxhes the  melting point cf beryl .  
This higher tcrnr-erature of operation has made possible the  conversion 
cf 63 per ccnt cf t he  beryllium oxido ?resent i n  the  bery l  charge. 
c h l c r i n a t i m  is pir t ic l ly  se l ec t ive ;  about twice as  much berylliun: is 
chlcr inztcd a s  alminum o r  s i l i con .  In an attem;:t t o  improve t h i s  63 
Fer  cent ccnversion, t he  e f f e c t  of an inc rwsed  amount of chlor ine gas 
and a longer contact time, as vel1 a s  of increase? operating pressure, 
w i l l  be studied. 

The operstion 

The 

Ijborctclry s t u z i e s  cn the  c h l o r i m t i o n  of beryllium hydroxide 
have been ccnchcted mith chlor ine,  phcsgene, and cnrbcn tc t rachlor ide .  
Carbon te t rachlor ide  a p p w r s  t o  be mwe reac t ive  than the cthor  two 
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chlor ina t ing  agents,  s ince an operating tomprs tu ro  of approximately 
l l O O ° C  is required when it is  usod, as comared with 12OO0C f o r  t h e  
o ther  two agonts. 
f e r r i c  cl.lloric?e, which is  r i i r t '  v o l i t i l o  tlinn beryllium chloride.  
emmple, mac t ing  a berylliura hydroxide and csrbcn mixture with csrbcn 
t a t r ach lc r ide  c t  l l O O c C  f o r  a;-proximatoly f i v e  minutes reduces t h e  f e r r i c  
content from 3.58 per cent  t o  0.002 Fer cent, bise:! on beryllium oxide. 
Th i s  xork has pvgrossed  sc s a t i s f a c t s r i l i  t hn t  a la rger -sca le  np22ratus 
is  2lanned. 

I ron  i s  rerioved e f f ec t ive ly  from t h e  chirge as I 

For 

.-. ncrk on the v a y r - p h s e  r e luc t i cn  c.f beryllium chlor ide with scdiun 
is  FrocGeding on a 100-gm. sca le  u n t i l  tho somi-pilct-plant e q u i p e n t  is 
i n  operation, Briof ly ,  t h i s  process i s  ccr r icd  cut  as follows: 
seimrate bo i l e r s ,  berylliur.: chloride sni? sodium a r e  vaporizod i n t o  a 
reac t ion  tubo a t  such r a t e s  tht the  s d i w  is 75 per  cent i n  oxccss. 
The rcncti.cn is carr iod cn a t  9OO0C under atmcs2horic pressure. The 
rcsu l tnn t  TroCuct, Eo + N 3 C 1 ,  is a powder; tho NaCl i s  removed by sub- 
l imat ion a t  95ooc and. 50 :nicrcns. 
t o r ing  of thc. beryllium cccurs. 
t h a t  if the  NcCl i s  sublimed tiff a t  l cne r  temyerztures and higher 
vccuum. (1-5 micrcns), the. b2 ry l lkm n 4 l l  r m c i n  unegglo~norated as a 
powder r d t h  a par t ic l i :  sizo of approxinr.tcly 15-20 microns. 
is ncm under invcst ignt ion.  

From 

Un&r thuse con2itions,  p a r t i a l  sin- 
Thorc i s  s t rcng  evidence t o  in.rlicate 

This n s t t e r  

The inportance rJf t h i s  proccss cmnc't bo nininized, since it ::ronises 
t G  naka pcssiblc  d i r e c t  prcducticn cf berylliu!~ pwder or spcnge o f  high 
Ijurity. An averzgo a n i l y s i s  of the spcngi: i s  3s f o l l o a s :  

~ s s a y :  99.5 per cent  beryllium 
EeO - 0.3 par cent 
Fc - 100-200 p?m. 
N i  - 100-200 2 p .  
1/31 - 100-200 p;,m. 
C r  - 400 i;prn. 

h m k  is 31sc i n  progress a t  Brush cn development of techniques f o r  
handling bcryllium p v d e r  i n  the  proper atincs2here during i t s  2repzration 
2nd a f t c r  ;ac lq ing .  
l i u m  wrrs cxtruckd a t  400°C (below tho r a c r y s t a l l i z z t i c n  t t ' rnprsture)  i n  
a c a r b d o y  d ie ,  with o 90 per cont raduct icn i n  3rca. 
was 100 tsi .  
ccld-worksd. 
hardness (285) was t he  highest  of severs1 gratdos of s in te red  berylliurr. 
t e s t e d ,  Heat t r e s t n e n t  stuclies v y . i l l  bo ;crforincd on t h i s  m t o r i a l  t o  
disccver  whet e f f e c t  can be produced on gra in  s ize .  

In 3 rccent  ex;orimeLt, s in t e red  p c c e s s  Ql! baryl- 

Zxtrusion 2ressure 
This  mater ia l  represents  b e r y l l i m  which has baon severely 
As can bo s e w  from the t ab le  b G l O t T ,  its 5ienond-point 

-- Diarncnd-Pcint k r 2 n e s s  

Vapor- p h s e  s c2 iw, rcduct i cn 123 
Vacuun-ecst metal 150 

Procoss QM 166 
U? 

Frocess &rJ;, extruded a t  40OoC (90 ; x r  cent rcduction)285 
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From t h e  above trlblc it cnn a l s o  bi. s m n  t h a t  beryllium obtained by 
vapor-shQse redfucticn of beryllium chlcridu with the Na i s  tho softest 
of those t e s t e d ,  This i s  a l so  2emonstrated by the  r e l s t i v e  d i f f i c u l t y  
ex;xrienced i n  breaking up netrll sponge l:Nroc!uced by t h i s  process. 

Work on the development of  porder rmtallurgy techniques f o r  t he  
f ab r i cn t ion  cf severs1 shaps f o r  the  GE p i l e  poerussec! s a t i s f a c t o r i l y .  
X c o s t  estixnito is i n  preparation by Brush f c r  the f ab r i ca t ion  of quan- 
t i t i e s  cf these shapes, which include GE "gearstt and t r i - f l u t o d  rods. 
Development sc rk  on the  FreFerstion of GE hxisherstl has bcon terminated, 
s ince t h i s  t y p  of shap is  nom obsolcto. 

been constructoc: o t  Sylvania f o r  t h e  p n p o s c  of prepwing b r y l l i u m  
metal with reduced oxi2.e content by eva2oration. 
metal thus obtaincd w i l l  s h m  inprovcd cc ld  physic21 propcrtios.  

3 .  a l i a n l a  E l e c t r i c  Products Cc, A small laboratcry furnace has 

It i s  hosed t h z t  t he  

I n i t i a l  vicrk on beryllium pur i f ica t ion  by vicuuII1 evaporation 

A f r ac t iona t ing  prccess 
ind ica tes  that the  alurrinum and rnzpesiun ccntent .If t he  charga czn be 
rc2uced by operating 3t spproximtoly  7OO0C. 
is contcr;lplatcd which shoulcl reduce the concentr-.tion of these elements 
by low-tonpxature operation, 
evaporxtion f o r  f i n a l  beryllium pur i f icz t ion .  

This  is t o  be f o l l o w d  by high-temperature 

Sylvnnia w i l l  conduct s o m  e x p r i m e n t d  s tudies  on the  pre- 
parat ion of high-purity beryllium by the  thcrmal d issoc ia t ion  of beryl- 
l i u m  iodide.  
nique by which hIlT ottcmi3tod unsuccessfully t o  grow dissociated beryllium. 
Tho design propcised by Sylvnnin provides f o r  Zissqciat ion on a tsntelum 
p l c t o  heated by a tungston fi lament.  

The apparatus prcposod does not invclvo the  hot wire tech- 

--- Zirconium, Research cn eirconiun deals bc th  with mete1 poduc t ion  
tschniques as such, 2nd n i t h  the  spec ia l  Froblem of separat ion from hzfniun. 

1, r4et31 Production. A vide va r i e ty  of lzrccesses f o r  t h e  prcduction 
of aircsnium m t n l -  are boing stu3iecl, and :idditi:mA inves t ign t i sns  are 
pro j octc d , 

a. National Rasez rchA.  Construction tf the  ccntinuous 
c i s t i n g  machine is well under way, nnd the  tcn tTt ive  
date  f c r  thc: first t r i a l  run, u t i l i z i n g  s t a i n l e s s  s t e e l ,  
is  s e t  f:?r the  first par t  of hhy. One and two inch 
n i t r i ck2  d i e s  are baing f a b r i c a t 4  a t  N.R.C. 

X smll exprimento1 uni t  f c r  i rvcs t iga t ing  are d issoc ia t ion  
of various hal i2es  is being used presontly i n  an e f f o r t  t o  determine the  
bes t  compound f c r  t h i s  phase of the  work. 
dato is aircmium to tmch lc r idc .  Therc is  cvi2encs t h a t  scrne metal 
escapas from the  roact ion chanber along a i t h  the  rogulzr exhaust pro- 
duct s , 

The only conpound t e s t e d  t o  
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b. Brush Beryllium Coarnny. Under ex i s t ing  Contract 510, 
Brush hzs recent ly  undertaken s tud ie s  cn the  development 
of a prccess fGr t h e  production of z i rcsniun by v a p o r  
2hase reducticn of the  t c t r w h l o r i d e  with sodium. 
s tud ios  a r e  b a s 4  os sen t i a l ly  on techniquts  dovolopd f c r  
the  va;jor-phase reducticn cf beryllium. 
wcrk has a l ready been unclertaken, 2nd d i f f i c u l t y  has been 
exaerioncod from al loying cf thct zirccnium Nith the 
nickel-tuhc reac t ion  chanter. 
given t c ;  tho posaiblc use cf a t i tanium or  zirccnium 
l i n i n g  t o  ovcrcome t h i s  zlloying. 

c. k s s a c h u s e t t s  I n s t i t u t e  of Technoloq. F A I T  is studying 
twc methods f c r  tho prcduction of zirconium: 
duction of zirconium te t rachlor ide  a i%h calciwn, employ- 
ing zinc chlor ide o r  beryllium chloride as  a bccstor;  
and reduction c f  zirconium i;xicie n i t h  s i l i c o n .  
l a t t e r  study was unzlertakcn a f t e r  it had been demonstrated 
t h a t  carbon i s  m b l a  t c  reduce zircsnium oxide. 
t hc l c s s ,  althGueh ths  wcrk has ncjt pogressed  very f z r ,  
s i l i c o n  appears t c  roducc zircr-niwl oxide f a i r l y  wdl. 
No a c t u a l  da ta  tire ya t  avai lable .  
f o r  e a r l y  inves t iga t ion  a t  X T  invclvcs the preparation 
of zirccnium c r y s t a l  bar by the  thermal ? i ssoc in t ion  of 
z i rccniun te t ra icd ide ,  enploying induction heating r a the r  
than t h e  ccnventicnal hot-wire nethod, 
it v d l l  be possible t o  grcv: much l a rge r  c r y s t a l  bars  i n  
t h i s  manncr. 

Those 

Szme i n i t i a l  

C-nsidorstion is  being 

bonb re- 

Tho 

Never- 

.i t h i r d  methcd planned 

It is hoped t h a t  

d. b c t t e l l e  Memorial I n s t i t u k .  It has been mentioned pro- 
viously t h ? t  NYOO is ccnsidering a possible development 
program a t  B a t t e l l e  Memcrisl I n s t i t u t e  for t h e  production 
cf zirccnium by an inprcved hot-wire process. 
process might be capable o f  proc!ucing c r y s t a l  bar  of a 
much l a r g e r  s i z e  thm is cur ren t ly  ava i l sb le .  
cn t h i s  program has ye t  been reached, however, because o f  
d i f f i c u l t i e s  c i t h  the Icdine Educoticn Bureau, f o r  which 
B a t t e l l e  is cur ren t ly  ccnducting development work cn the 
icdide process. 
t h s t  i f  B a t b l l e  were t o  ccnduct t he  above program f o r  
the AEC, t h e  Icdine Education Bwecu should acquire any 
pa ten ts  which evolved f r c n  such wcrk. This  arrangement 
is cbvicusly qu i t e  unsat isfactcry.  
prcgress t o  e f f e c t  a s a t i s f a c t o r y  agreement among the  
;?arties on the  matter cf Fntents. 
successful ,  t he  AEC may be able t c  give f u r t h e r  consider- 
a t i o n  t c  i n i t i n t i c n  of such 3 dcvelopinent program a t  
Ba t t e l l e .  

Such a 

No decision 

This organization tnkes t h e  posi t ion 

E f f o r t s  a r e  nov in 

If these e f f m t s  a r e  

- 12 - 
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- Horizors, Inc. A t  t h e  Apr i l  20 meeting of t he  Zirconium 
Advisory Group discussions were held with representa t ives  
of Horizons, Inc. regarding the  company's technica l  pro- 
posal f o r  inves t iga t ing  the prod.uction of zirconium i n  
coherent form by e l e c t r o l y s i s  from fused f luor ide  baths,  
It was decided by the Group t h a t  a short-range program of 
several  months' duration could well be j u s t i f i e d  t o  
determine the f e a s i b i l i t y  of t h i s  method. 
Horizons w i l l  be requested t o  submit a budgetary estimate 
f o r  conducting t h i s  inves t iga t ion  on such a basis .  

In view of t he  strong background of \Jestinghouse E l e c t r i c  
Corporation's Bloomfield, New Jersey, laboratory on elec-  
t r o l y t i c  zirconium, t h i s  company w i l l  a l s o  be requested 
t o  submit a s imi la r  proposal. Nhen both proposals hava 
been received, a decision w i l l  be made t o  determine which 
laboratory s h a l l  conduct t he  invest igat ion.  

Consequently, 

Titanium!nlloy Manufacturing Company. A proposal f o r  
e f f ec t ing  improvements i n  t h e  Kro l l  Zirconium Process 
was received from Titanium Alloy and was reviewed by 
the  Zirconium Advisory Group and NYOO s t a f f  members. 
The proposal appears a t t r a c t i v e .  and w i l l  be acted upon 
accordingly. Titanium Alloy has had extensive experi- 
ence with t i tanium, an element s imi la r  i n  many ways t o  
zirconium. Much of t h e  necessary equipment is already 
avai lablo.  

E lec t ro  Ucta l lurg ica l  Division. A proposal r e l a t i v e  t o  
Kroll Zirconium Process improvoment,submitted by the  
Eloctro Metal lurgical  Division of U.C.C,C.,mas reviewed 
unfavorably by the Zirconium Advisory Group and the  s t a f f  
of W O O .  
Titanium Alloy, Elec t ro  Met has had r e l a t i v e l y  l i t t l e  
zirconium experience. 
f o r  the  undertaking was r a t h e r  large.  

In comparison with the  Bureau of Uinas and 

In addi t ion,  t he  estimated cost  

Bureau of Mines (Albmy, Oregon). A proposal t o  expedite 
tho Kroll process improvement program a t  the Buresu of 
Mines was favorably reviewed by the Zirconium Advisory 
Group and MOO. 
nay on a small scale .  
f e r  of $25,000 t o  the Bureau of Mines,. and w i l l  enable 
the  Bureau t o  reach dc f in i to  recom.endations f o r  la rge  
sca le  plant  construction by the and of t h i s  calendar year. 

The development program is already under 
This proposal n i l 1  involve a trans- 

Armour Resaarch Foundation. The 
informed 1x00 t h a t  a process had 
laboratory f o r  the  production of 

Armour Resesrch Foundation 
been developed i n  i t s  
duc t i l e  t i tanium mder a 
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contract  with an  i n d u s t r i a l  firm. This process is claimed 
t o  be d i f f e ren t  from any knonn ti tanium process, and it 
was f e l t  t h a t  it should be appl icable  d i r e c t l y  t o  zircon- 
ium. Further discussions are planned with Armour t o  
determine whether t h i s  process s c t u i l l y  is  d i f f e r e n t  from 
any under dovelopnent within the AEC. 

Sylvania E l e c t r i c  Products, &. Preliminary examination 
by Argonne of 3 recent  uranium-zirconium, zirconium send- 
wich produced by Sylvania ind ica tes  t ha t  t h i s  specimen 
may have imperfections. A more ca re fu l  examination of 
the  sandnrich is  nom under nay. The sandwich was made by 
Sylvanis using a d ie  v;hich WBS not espec ia l ly  designed 
f o r  the aork; consequently, it i s  f e l t  t h a t  t h i s  d id  not 
represent Sylvania 's  bes t  e f f o r t s .  A net; d i e  s spec ia l ly  
dosigned f o r  t h e  work has Seen received, and w i l l  be used 
during tho next few weeks t o  prepare sev. r a l  sandwiches. 
If these sandwiches a re  sa t i s f ac to ry ,  specimens containing 
enriched uranium It511 then be prepnrcd f o r  Argonne. 

Zirconium pomder obtained from tho Dominion Manufacturing 
Company of Canada Fas t c s t e d  ond evaluated by Sylvania. 
Results show t h a t  t h i s  powder flows and presses fa i r ly  
well, but s i n t e r s  poorly. 
densi ty  and i s  not  duc t i l e .  In addition, the Canadian 
powder showed a s t rong t r ace  of boron i n  spectrographic 
analysis .  This f a c t  mould r;eigh hesvily aga ins t  t he  pro- 
duct f o r  pro jec t  USO. The poss ib i l i t y  e x i s t s  t h a t  t h i s  
Canadisn powder m y  s i n t e r  mor0 favorably a t  elevzted 
t e n p r a t u r e s  (above 1300°C), but such an operation cannot 
be car r ied  out  i n  ordinary s in t e r ing  furnaces.  

The s in te red  product has a lorn 

Close t o  t h e o r e t i c a l  dens i t i e s  of zirconiun metril are ob- 
ta ined by s in t e r ing  compscts of zirconium hydride d i r ec t ly ,  
and these s in t e red  p r o d x t s  are duc t i l e .  The hydride de- 
composes during the  s i n t e r i n g  operation. Zirconium speci- 
mens prepared by t h i s  method were cold-rol led up t o  40 per 
cent without cracking. Those prepared from the  metal pow- 
der  shorn edge-cracking a t  approximately 30 per cent  re- 
duct ion,  

2, Zirconium-Haf 4ium Separation Studies .  For project  use zirconium 
metal must be reduced i n  hafnium content. 
research progrms a re  now under nay, and others  a r e  contemplated. 

To t h i s  end, severa l  production 

3. Oak Ridge (Y-121. The proposal from Y-12 for studying 
hsfniurn-zirconium separat ion wes discussed with the  Zircon- 
ium Bdviscry Group a t  t he  Apr i l  20 meeting. Laboratory 
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.. 
s tud ie s  on the vapor pressure of t he  zirconium and hafnium 
hal ides  a re  proposed. In addi t ion,  boil ing-point data  f o r  
the simple hal ides  under pressure& t o  be obtained. Such 
fundamental data  are eissontial as  a mckground f o r  s t u d i e s  
of the separat ion ui zirconium and hafnium by f r a c t i o n a l  
sublimation or d i s t i l l a t i o n .  
t i g a t e  the hafnium-zirconium separation by chelat ion ex- 
t r a c t i o n  
viously s tudied a t  Oak Ridge i n  connection v i t h  t e t r ava len t  
ursnium salt extract ion.  
ment t o  conduct these laboratory s tud ie s  is ava i lab le ,  and 
no t r a n s f e r  of funds would bc required t o  undertake t h i s  
r:ork. 
however, a t r a n s f e r  of funds w i l l  be involved. 

Y-12 also proposes t o  inves- 

and t o  evaluate s tud ie s  with other  che ls tes  pre- 

The necessary personnel and equip- 

If a p i l o t  plant  operation should prove necessary, 

It was agreed by Drs. Ivlarvin and Pittman of t he  Washington 
Office, anc? by t h e  Zirconium Advisory Group t h a t  t he  program 
should be undertaken, Inasmuch a s  Y-12 i s  now under the  
d i r ec t i cn  cf t h e  Divisiop of Research, Vhshingtcn Office, 
the ccncurrence cf D r .  P i t ze r  w i l l  alscl be requested. A t  
the  aforementicndd m e t i n g  of the  Jdvisory Group, i t  Was 
dccided t h a t  Oak Ridge would be requested t o  car ry  on 
simultaneously with the che la te  s tud ics  end t h e  ex t rac t ion  
o f  thiccyanates  of hccfnium nnd zirconium. It is  f e l t  that 
the thiocyani te  C G ~ P C W ~ S  n i l 1  be much cheaper than  any of 
the che la tes -  and t h a t  vjork v i t h  t h i s  system might produce 
the necessary r e s u l t s  i n  a much shor te r  time. 

b. U n i v c r s i t s o f  Louisvil&. A prel inin3ry design of the pro- 
posed column f cr studying hafnium- z i r c o n i m  separat ion by 
pressure d i s t i l l a t i o n  of zirconium 2nd hTfnium ha l ides  was 
completed. 
mitted t,o hY00 shor t ly .  Essent ic l ly ,  thc column is  composed 
of tnc 411, high-flmged scct ions equipped f o r  refluxing, and 
an air-ccoled condenser f o r  the  d i s t i l l a t e .  Tne column w i l l  
cons is t  of 24 perfore.te2 p l? tes ,  equipped with downconers, 
This design is based on a one-half-inch head of l i q u i d  on 
each p la te .  It w i l l  be constructed t o  operate a t  pressures 
up t o  800 pounds per equare inch. 
t o  determine the  optimum mater ia l  cf construct ion f o r  t he  
column, 

It i s  expected t h a t  t h i s  design w i l l  be sub- 

Tests  a r e  now i n  progress 

C. Ionics,  Inc. A propossl nns received from IonicS, h c .  t c  
undertake A h,fnium-zirconiurr. s o p r a t i o n  program u t i l i z i n g  
ion exchange, In  general, t h i s  proposal was favorably re- 
garded; the cmt ,  estimated e t  ‘$58,5n0, was considered r a the r  
high. Ionics  will be informed acccrdingly.  and w i l l  be asked 
t o  resubmit a cos t  estimate on a less elaborate  basis. 

- 15 - 



.- 

I .  

d o  Bureau of Standards. As reported previously, laboratory 
s tudies  are  i n  progress a t  t he  Buresu.of Standards on tho 
separat ion of hafnium from zirconium by phosphate precipi-  
t a t i on .  
ing t h i s  separat ion can be establ ished.  Sulphuric ac id  is  
used t o  bring the zirconium and hafnium s a l t s  i n t o  so lu t ion  
f o r  ult imate phosphate prcc ip i ta t ion .  The e f f e c t  o f  vari-  
a t ions  i n  the  s c i d  on HF separat ion and on the  character  
of t he  prec ip i ta te  is  being studied. 
a t ions  i n  tho amount of  h fn ium and zirconiurfi p rec ip i ta ted  
cn scparat icn and zirconium recovory is a l s o  being inves t i -  
gated. 
precipi tant .  
hours a re  raquired f o r  completion of the  cperat icn using 
t h i s  material ,  the  r e l a t i v o  vnluos cf methyl phcsphats 
and phosphoric ac id  w i l l  be studied. 

It i s  hoped t h a t  t h e  optimum conditions f o r  e f f cc t -  

The e f f e c t  of var i -  

Hitherto,  t r i e t h y l  phosphate h s  been used as  the 
In viam of the  f a c t  t h a t  apprcxi,mtely 24 

Work thus f a r  ccrnpleted cn tho abcva points  ind ica tes  t h a t  
B 40 per cont H2S04 so lu t ion  and 25 per cent p rec ip i t a t ion  
of the  hr.fniwn 2nd zirconium i n  sc lu t ion  procl..uces R 431 re- 
duction i n  hifniun. 
1/4 as  much h z f n i m  a s  o r ig ina l ly ,  Thus, it i s  possible t o  
start with Q zirconiuc, s a l t  contnining 2 por cent hafnium 
and, i n  t v~c prec ip i ta t ions ,  reduce the hafnium concentration 
t o  apprcximte ly  0.1 per cent.  

That is, the  mother l i quor  will ccntain 

cis menticned previously, p i lo t -p lan t  work on t h i s  nethod 
will be i n i t i n t e d  a t  an e a r l y  dzte.  
vmiablcs  c l e a r l y  remain t o  be detarnined, consiclercble 
information w i l l  be gained by beginning p i lo t -p lan t  work 
a t  t h i s  timo. 
n l s  of ccns t ruc t icn  required,  methods o f  handling the  pro- 
c i p i t a t e ,  and methods fcir converting t o  the  oxido. 

Although a number of 

The problems elucidated w i l l  include mnteri- 

e. Rchm & Haps. The prelirninary l sbc ra tv ry  inves t iga t ion  of 
hafnium-zirconium separet icn by ion exchange is  near ly  com- 
plete ,  but  only a fern r e s u l t s  are ava i lab le  as yet .  These 
r e s u l t s  indicate  thq t  pH is not on important var iable ,  but 
t h a t  t he  concentraticn of o r i l i c  ac id  ( the complexing agent) 
may be very inportant .  
ac id  ccncentrotiqn as lorn as 0.1 p r  cont. In one run using 
0,5 per cent salic acid the hafnium content was reduced by 
half in  one pass. 
oxal ic  ac id  conccntratiLn,the separrition f a c t o r  is improved. 

Experimnts  have been run with oxalic 

Indicat icns  are that ,by reducing the 

Analpsis and Quality Ccntrol 

During tho month of Apri l ,  3 schedule f o r  a n a l y t i c a l  work a t  the 
New Brunsrvick Labcratory vas Frepcred. 
Hsnford during tho l a t t e r  pa r t  cf tho month. 

A q u a l i t y  cont ro l  meeting was held a t  

- 16 - 



- New Brunswick k b c r a t o r y .  Various ana ly t i ca l  prcgrsms were suspended 

An a n a l y t i c a l  schedule N ~ S  prqnrod  f o r  the  rout ine wcrk that New Bruns- 
during Apr i l  u n t i l  the  New Brunswick Libcratory is ready t o  undertake ana ly t i ca l  
wcrk. 
wick is t o  a s s m e  i n  t h e  future .  
load a t  New Brunswick will be about 88 samples a mcnth, and the  spec ia l  load 
w i l l  bo about 75 samples a month. 
tonsivo quant i ta t ive  determinations. 
the ana ly t i ca l  devclopnient prcgrm a t  t h c  h b c r a t o r y .  

Metal Gkuality Meeting a t  Hanford. 

It is indicated t h a t  the  rout ine a n a l y t i c a l  

Lbst cf those 163 samples w i l l  require  ex- 
A l l  such work w i l l  be i n  addi t ion  t o  

Hantord mpcr ted  a t  a meeting cn 

It was 
A p r i l  25 and 26 t h i t  d e f i n i t e  
from b i l l c t s  ca s t  during the ond of 1948 and the  first mrnth of 1949. 
Hanford's opinion th3 t  ex t ra  cropping was not the chief f a c t o r  responsible f o r  
t h e  improvcnent . 
f o r  scvernl months a t  l e a s t ,  i n  crdor' t o  p e r m i t  f u r the r  s tudies .  
w i l l  bo made t o  minimize the vq.risble f i c t o r s  i n  metal cristing operations. It 
was suggested t h a t  the  change frcm the  c l d  t c ?  t he  new brown precess may be one 
of t he  s ign i f i can t  causes f z r  the  hprcvement i n  slug r eac t iv i ty .  

improverrfint had been noted i n  s lug  r e a c t i v i t y  

Neverthelass, t he  current  cropping procedure w i l l  be ccntinued 
An attempt 

Source and F i s s i c n a e  Nlsterial Accoun tab i l ik  

A representa t ive  of WOO v i s i t e d  t h e  I-hrshan Chemical Cc. t o  study 
possible mans  f o r  reducing unaccounted-for material. 
proceduros a t  Vitro was rocieved f o r  roview by NYOO. 
sol idated Normiil Uranium Report was revised and expanclod. 

A repor t  on accounting 
The NYOO Monthly Con- 

Hexafluoride Producticn a t  Harshnm. A represontat ive of NYCO v i s i t e d  
tho Harshaw Cheinical Cc. t o  review the  problem of unaccounted-for mater ia l  a t  
t h i s  i n s t a l l a t i o n .  
many recommendations mere mile f o r  recovery cf mi t e r i a l  i n  the various exhaust 
strerms. 
ccntinuous s tud ie s  cf t h e  ac t ive  dontent of gases  from the  roof scrubber, and 
t o  r e l a t e  thoso eventual ly  t o  the  vcrious process cycles. 

Green sal t  and hexzfliioride prcducticn waa surveyed, and 

It was a l s o  recomendcd t h a t  a prTgram be i n i t i a t e d  t o  m.ke day-long, 

Survey a t  Vitro. survey cf SF m t e r i n l  accounting procedures a t  
t he  Vitro Manufacturing Co .  was performed during February, and 9 d r a f t  of t h e  
r epc r t  was submitted t o  NYOO f c r  review. The wjcr recomendation i n  the  re- 
port  is t h z t  the  scrcp  mater ia l  recieved by Vitro should be weighed, sampled 
and assayed upon r ece ip t ,  instear? cf befrre  processing, as is t h e  present 
procedure, 
expected increased accuracy of the  monthly scrap  inventory report .  

The a d d i t i o n a l  hmdl ing  cl:st i n v o l v d  must bc balanced aga ins t  tho 

- 
NIP00 Monthly U m n f i m  Report. It WSB indicated last month that t h e  

SF Accountabili ty Branch, Oak Ridge Extension, mould prepare a r epor t  on the  
annual a u d i t  of NYOO accountabi l i ty  recor2.s. The 6 r a f t  of t h e  repor t  has been 
received f o r  comment. The three  chief recommendations were: (1) t h a t  the re- 
ports from k l l i n c k r o d t  and the  S t ,  Louis Area Office can be improved i n  mech- 
an ica l  accuracy; (2) t h a t  t he  explanations of unaccounted-for mater ia l  in the  
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consolidated NYOO repor t  should be expanded; and (3)  t h a t  every e f f o r t  should 
be mado by Operations Offices t o  submit monthly consolidated reports earlier 
than i n  the past.  

The Februazy Consolidated NYCO Norm1 Uranium Report submitted 
Apri l  1, 1949, was expanded materially i n  accordance with these recommendations. 
It included addi t iona l  loss informntion 
f a c i l i t a t e  the work of checking individual  s t a t i o n  reports w i t h  the  consoli- 
dated report .  

an3 several pages of explanations to 
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A. I?. Hopemn & Sons Company of Rochester was awarded a sub-contract 
for construct ion of t he  superstructure  of the AEC t r a i n i n g  building a t  t h e  
University of Rochester, and began work. 
Works is now under way again,  af ter  a delay r e su l t i ng  from the laborers '  s t r ike.  
New Brunswick Laboratory construct ion is 87 percept complete. 
Beryllium Company entered in to  scbcontracts f o r  a r ch i t ec tu ra l  and construction 
services  i n  e rec t ion  of the beryllium production plant  wing a t  Luckey, Ohio. 

Construction a t  Mallinckrodt Chemical 

The Brush 

J 

University of Rochester 

A. Fr ieder ich  and Sons, subcontractor f o r  substructure  work connected 
with construct ion of t h e  AEC t r a in ing  bui lding a t  t h e  University of Rochester, 
completed a l l  viork on Apr i l  8, 1949. 
of t he  t r a in ing  bui lding were opened on Apr i l  5, 1949, and A ,  Id. Hopeman and 
Sons Company, of Rochester, vas awardod the  subcontract. 
amounted t o  $607,780. Thc second low bid was f o r  $632,000; high bid was f o r  

Bids f o r  construct ion of t h e  superstructure  

Hopeman's low bid 

$849,540. 

Work under t h e  Hopoman subcontract began on Apr i l  18, 1949, with 
eroct ion of a f i e l d  o f f i ce  shanty. Since then the  subcontractor has completed 
excavation f o r  the five-inch steam l i n e  passageway under the  ex i s t ing  hospi ta l  
buildings 
bui lding basement fo r  use of workmen. 
and placed severa l  hundred feet  of  steam l i n e s  under the  basement ce i l i ng ,  
preparatory t o  Relding. 
transformer room has been i n s t a l l e d ,  

and erec t ion  of tomporary mood-partitioned rooms i n  t h e  t r a i n i n g  
The plumbing subcontrautor has f i t t e d  

E l e c t r i c  oonduit piping from e l e c t r i c  manhole t o  

As a r e s u l t  of disagreements between contractors  and the  Laborers' 
Union i n  t h e  Rochester area,  a s t r i k e  my be ca l l ed  on Ivlay 4 ,  1949. 
not expected that progress on construct ion of t h e  t r a i n i n g  building w i l l  be 
mater ia l ly  af f octed . 

It is 

w l i n c k r o d t  Chemical Works 

Tho St. Louis laborers '  and hod c a r r i e r s '  s t r i k e ,  which began on 
lk rch  28, 1949, ended early i n  Apr i l ,  
construct ion f o r  two weeks. 

The e f f e c t  of the  s t r i k e  was t o  delay 

Tho George L. Cousins Contracting Company, contractor  f o r  construction 
of t he  f a c i l i t i e s  building, completed the  i n s t a l l a t i o n  of concrete block and 
s t a r t e d  laying the  f inished concrete f loor .  
A l l  o ther  work (stearnfit t ing,  e l e c t r i c a l ,  plumbing, e tc .  ) i s  proceeding satis- 
f ac to r i ly .  
plcte;  the terminal da te  n i l 1  bo about June 3, 1949. 

Roofing has also boon completed. 

Work under the  Cousins cont rac t  is approxiimtely 80 percent com- 

Nith the! end of t h e  s t r ike , the  Robert Paulus Construction Company re- 
sumed work on Plant  6-E construction; nork is  nom zbout 6 percent complete. 
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Paulus is pouring p i l e  caps and grade bems i n  the main building. 
dat ion f o r  the substat ion has beon poured, and concrete blocks are being l a id .  
Boiler-house construction is about 30 per cent complsto. 
Construction Compny has l a i d  the concreto block wall 
concrete foundations f o r  s i l o s .  
s t r u c t u r a l  s tee l  work is complete. 
l c t i o n  of boiler-houso equipment, has conp1ctc.d about 25 por cent  of i t s  work. 
I n s t a l l s t i o n  of bo i lors  is 75 per cent f in i shed .  
been i n s t a l l e d  and i s  being tes ted .  

The foun- 

The J. S. Alborici  
and is now lay ing  

The s tack  has been erected.  P rac t i ca l ly  a l l  
Kromr-Hicks, contrnctor  f o r  the instal- 

One b o i l e r  has ac tua l ly  

C E r u n s w i c k  L a b o r n t a  

Construction undsr t he  cont rac t  with Frank Bel luscio & Sons, Inc. i s  
87 pe r  cent complete. 
control  wiring f o r  t he  plant  will. be completed and t e s t e d  during t h e  first week 
i n  May. I n s t a l l a t i o n  
of fu rn i tu re  will be completed by May 13, 1949. 
of sidewalks is i n  progress, and g o n e r d  landscaping will be completed ea r ly  
in  June, 
By t he  end of June it is  believed t h i t  the  premises w i l l  bo complctely cleared 
of contractor  personnel, so th1.t f u l l  occupancy and operation will be possible,  
except f o r  minor items such R S  r ad ia to r  enclosures and other  i ron  work, i n s t d -  
l a t i o n  of mhich w i l l  be dzhyed  bec2usc: of a stztewida shop ironworkers’ s t r i k e .  

A new hesting plant  has been complet6ly in s t a l l ed ,  and 

A l l  laborztory fu rn i tu re  has been del ivered t o  the si te.  
Exter ior  grading and pouring 

Several  rooms %re nov su f f i c ion t lg  complete t o  permit operations.  

- Brush Beryllium Companry 

A subcontract f o r  a r c h i t c c t u r s l  se rv ices  i n  e rec t ion  of the  Beryl- 
lium Production Plant 1rJing was entered i n t o  betnocn th3  Brush Beryllium Con- 
pany and F. J. IW?addcn on Apr i l  11, 1949, e f fec t ive  as of March 15, 1949. 
On the  same date  3 subcontract for furnishing h b c r  and mater ia l  f o r  e r ec t ion  
of tho ning xas  anzrdod by Brush t o  the T.  J. €!me Company. This work in-  
volves conversion of p s r t  of B plant  a t  Luckey, Ohio, presently owned by the  
Goverment and knorjn as  the  Luckey Ihgnasiur~ Plant,  P imcor  669, i n t o  a beryl- 
lim plant  vihich vi11 contain both contractor-owned and Governrrm3t-ovMcd 
equipment. The plant  rill be used fo r  production and f ab r i ce t i cn  of brylliun! 
products. Construction work has begun and is progressing s s t i s f - i c t o r i l y .  
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IV. RESEARCH AND DZVELOPVINT 

Contracts have been negotiated f o r  thermal conductivity s tud ies  of 
ceramic inaterials and superconductivity measurements on a l loys .  Programs 
f o r  mass spectrographic and physics research a r e  being extended. 

Thermal Conduct i v i  t i e  s of Ceramic Later i a l g  

Contract No, AT(30-1)-602 is being prepared with hiIT fo r  bas ic  re- 
search i n  the f i e l d  of ceramics, T h i s  work m i l l  be supervised by F, H. Norton, 
head of the Ceramics Department, and involves the  development of a method o r  
methods f o r  t h e  precise determination of thermal conduct ivi t ies  on r e l a t i v e l y  
small specimens of spec ia l  ceramic materials.  The program includes: 

1. Development of methods f o r  preparation of pure specimens of 
accurate dimensions. 

2. Study of . e r ro r s  inherent  i n  thermal conductivity measurements 
on small specimens. 

3. 
give precise  r e su l t s .  

Development of apparatus which w i l l  minimize t h i s  e r r o r  and 

4. Measureifient of thermal conduct iv i t ies  of such mater ia ls  as: 

(a)  High tempprature oxides : bery l l i a ,  z i rconia ,  thoria ,  ang 
magnesia 

(b) High temperature n i t r ides :  t i tanium and zirconium 

(c)  High temperature sulphides : cerium 

(d) Stable  carbides: s i l i c o n  and beryllium. 

- Uass Spectromaphic Resaarch a t  biesleyan University 

A meeting has been held with reprdsentat ivos of Yiesleyan University 
t o  agree upon an appropriation f o r  the second year of Contract No. AT(30-1)- 
451. This contract  provides f o r  bas ic  research i n  the  f i e l d  of mass spectro- 
graphy. The budget proposed by Iiesleyan f o r  the  coming year i s  approximately 
$7,800, an increase of about $14,500 above the expenditures f o r  t he  first con- 
t r a c t  year (ac tua l  p lus  estimated).  A t  the  request  of AEC representat ives ,  
ijesleyan w i l l  $ry t o  prepare a new budget i n  which the  University p i l l  bear 
some of the overhead cos t ,  although f o r  the  f i r s t  half of the contract  term 
t h e  AEC bore the  whole overhead expense (40% of wages and s a l a r i e s ) ,  

Superconductivity of Alloys 

Lump-sum C m t r a c t  AT (30-1)-597 f o r  AZC support of  a bas ic  research 
program a t  the University of Pennsylvania has been negotiated and writ ten,  but 
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not ye t  signed. 
F. C. Mix, w i l l  deal  with superconductivity of a l loys ,  pa r t i cu la r ly  of the  
gold-bismuth system, and co r re l a t ion  of superconducting proper t ies  with other  
knom propert ies  of so l ids .  The amount of the  cont rac t  is  $17,860 f o r  the 
first year of a two-year program (June 1, 1949 - May 31, 1951). 

Work under the  contract ,  which i s  t o  be supervised by Prof. 

Extension of PP.ys&R&scarch Contracts 

Several  cont rac t  extensions f o r  basic  research a re  being negotiated 
f o r  the  next f i s c a l  year. Two of the most important are: 

Columbia ' Jnivers i ty  - Contract No. AT-30-1-GEN-72 (Prof. J. R. Dunning, 
S c i e n t i f i c  Director j .  
The progrsm is  centered around the  36- inch cyclotron, an alcctronical ly-control-  
l ed  neutron-velocity spcctromcter, t r o  types of beto-ray spectrometer, and sevem 
counting cqui?mcnts. This :q:ork is closcly r e l a t ed  t o  the program being under- 
taken by thc Columbia Physics Department with the  l4O-inch synchrocyclotron a t  
Irvington- Gn- the-Hudson . 

Johns Hopkins University - C o n t r s c t ~ s .  AT (49-1 1-309 nnd AT (49-1 > -  
310 - (Prof. G.  H. Dick@, Xead of Physics DepartmmG last year D r .  Dieke con- 
ducted e program of inves t iga t ion  of  t h s  energy s t a t c s  of tho l i thium 7 nucleus. 
For the  corning ysqr zn expanded progrim i s  proposed. A 1 mev Vnn de Grroff is 
now ln operetion. 
Most of t he  proposed work centers  around thesa instruments and auxiliary equip- 
ment i n  t h e i r  appl icc t ion  t o  the  i n v c s t i g e t i m  of details of the nature of 
citomic nuclei .  

This cont rac t  provides f o r  resoarch i n  nuclear physics. 

Funds to construct  Q bcttc-ray spcctromcter a r e  requested. 
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V. BROOKHAVEN NATIONAL LABORATGRY 

Plans f o r  the organization of the Medical Deyirtment and hospi ta l  
a t  Brookhaven National Iaboratory have matured rap id ly  during the  past th ree  
months. 
Laboratory's Associate Director f o r  Biology and hedicine, who w i l l  take o f f i c e  
about Septerrber of t h i s  year. Under the leadership of t h e  recently-appointed 
Chairman, r e spons ib i l i t y  f o r  the  operation of the Department is divided among 
f ive  sen ior  s t a f f  members, each i n  charge of one of the Divisions: 
Bacteriology, Bio-Chemistry, Physiology, and Liedical Pract ice .  
Division cons is t s  of the  medical staff now engaged i n  the  care of personnel 
and the study of problems concerning the  hea l th  of individuals  employed by 
the  Laboratory. 
planned t h a t  the  personnel of thcse labora tor ies ,  i n  addi t ion  t o  conducting 
research i n  t h e i r  respcctivo f i s l d s ,  w i l l  cooperate with tho c l i n i c a l  research 
of t he  hospi ta l ,  support the regular medical service a s  needed, and assist i n  
cooperative vork with s c i e n t i f i c  personnel on leave from the AssociatGd Univer- 
s i t i e s  o r  o ther  i n s t i t u t ions .  

The general  operation of t he  department w i l l  be supervised by the  

Pathology, 
The l a s t  

Each Division w i l l  operate a rssenrch laboratory.  It is 

The Laboratory's &?.-bcd hospi ta l ,  nom adequately s t a f f e d  and equip- 
pad, is already receiving pa t ien ts ,  and thG program of comprehensive and re- 
peeted physics1 examinations of all emplo,vces is  continuing. 
Cl inic ,  operating on a 24-h0~r ,  7-day .r!eok b?.sis, i s  providing medical care  
f o r  laboratory ernploycos and t h e i r  depondmts. Chcirgos f o r  hosp i t a l i za t ion  

hospi ta l s  and i n  Non York City. 
upon keeping the  carc of pa t ien ts  i n  the  hands of persons q w l i f i e d  f o r  
c l i n i c s 1  work. 
have h d  c l i n i c d  experience; i n  time, it is  planned t o  t r a i n  these individu- 
a l s  i n  procedmcs ca l l i ng  f o r  t h e  use of short-l ivzd isotopes.  

The Out-Patient 

i and out-pat ient  treatment arr? bssed on m t a s  cur ren t ly  i n  e f f e c t  i n  nearby 
In hospi te l  core, emphasis w i l l  be placed 

i A portion of the  research st-ff is baing drrtnn from men who 

The s u i t e b i l i t y  of ce r t5 in  diseases  f o r  study a t  Brookkven is 
being considercd. 
suggested, 2nd cancer has been approved, 
tho Director of Memorial Iiospital, Wen York City, f o r  j o i n t  study and t r e a t -  
ment of a l imi ted  nurriber of pa t i en t s  v i t h  cancer of t he  thyroid.  
mission t o  Uemorial, pa t i en t s  w i l l  be t ransfer red  t o  Brookhaven for measure- 
ments on intzko of radioact ive iodine,  protein metabolism, e t c .  Available 
ds ta  will be exchmgsd betvb?.on the  two hospi ta l s  , snd hemori-1 consul tants  
w i l l  work n t  Brookhaven. Fa t ien ts  requir ing x-ray therepy and surgery till 
bo re turned t o  Memorial. The average s t ay  of such pa t ien ts  a t  Brookhven 
w i l l  be th ree  t o  four months. 
mas recent ly  admitted t o  the  BNL hospi ta l ,  and more a rc  expected short ly .  

Cnrdiovsscular 2nd r e m 1  d isome and arthrit is  have boen 
Arrangehents have been made with 

After  ad- 

The f irst  thyro id  cancer pa t ion t  from Memorisl 

It h m  been docidod that a full-time surgeon w i l l  no t  be maint3ined 
I a t  t he  k b o r a t o r y ,  but f a c i l i t i e s  w i l l  be nv?il?ble f o r  emergency surgery. 

is  planned t o  appoint consul tants  for spcci3tl ist  se rv ices  i n  surgery, 
opthzlmology, urology,and other  f i e l d s .  

It 
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Current p l m s  c- 1 f o r  u t i l i z a t i o n  of th present tcmpor-iry LAospit,zl 
buildings f o r  sever21 yoq.rs. The oxisting 1,oodcn i n f i r n s r y  building will be 
ronodelc-d t o  Efford tmpornry  housing f o r  tha pa.thology, physiology, bac te r i -  
ology, and bio-chemistry 1-iborQ.tories. Wherever possiblc,  oquipmcnt t r i l l  bo 
i n s t d l e d  i n  such 3 i’sy t h i t  it c:in e i s i l y  bc. t rnnsferrad z t  3 l a t e r  ditt: t o  
pcrmamnt lzbor- i tor ies .  Tcntztivt3 f l o o r  p l m s  f o r  thcsa pcrmnont k b o r a -  
t o r i e s  h2ve beun dravin up, subjcct  t o  f i n d  approval. 
loc-,to them on tho southern edge of the miin contdr of t he  laborztory,  i n  
conjunction with thosc: scheduled f o r  t k a s  Biology Dsp?rtmcnt. Finq.1 plans 
vi11 not bo mdo,  howvzr,  u n t i l  the tcnpor3ry l?bor- tor ics  have gone i n t o  
operztion 2.nd g rnc t i cz l  expc:rienco h i s  boen g-iincd. 

It is proposed to. 

1 1 8 8 4 3 2  



VI. I\.ZEDICAL -- 
Development o f  a ur ine  ar.alysis program f o r  con t ro l  of exposure t o  

uranium has begun. 
Railroads i n  publication of i n s t ruc t ions  fo r  r z i l road  employees, t o  be followed 
i n  the event of emergencies involving AEC shipments. 

NYCO has cooperated with t h e  Association of American 

---"----- Uranium Health Progrr 

&YO0 has begun an inves t ig s t ion  i n t o  the  f e a s i b i l i t y  of using the 
l e v e l s  of uranium excretiori i n  u r ine  as a control measure i n  production p lan ts  
and processing f a c i l i t i e s .  
Iiarsha1.! Chemical Company and bimonds San and S t e e l  Co. 
performed by the  LYGO hedical  Division Chemistry Laboratory, and t h e  r e s u l t s  
a r e  being cor re la ted  v-ith a i r  exposure data by the  I n d u s t r i a l  Hygiene Sect ion 
v i t h  the  ass i s tance  of the  btaff  Biometrician. A i r  exposure da ta  have not 
been e n t i r e l y  sa t in fac to ry  because they represent general l e v e l s  i n  various 
s i t ua t ions  and do not apply s p e c i f i c a l l y  t o  individuals,  f o r  rhom exposures 
must be calculated i n  a somevhat synthe t ic  manner from known a i r  data f o r  
each of t h e i r  a c t i v i t i e s  during t h e  course of t he  working day. Furthermore, 
a i r  exposure da ta  can be applied t o  workers wearing r e sp i r a to r s  only by using 
a correct ion f ac to r .  If the invest igat ion now i n  progress develops a method 
f o r  using uranium concentration i n  urir,e 2s a n  index of individual exposure 
and of the  amount stored i n  each ind iv idua l ' s  body, such analyses w i l l  even- 
t u a l l y  become a standard p a r t  of t he  RYOO hezl th  cont ro l  program. 

The study vas i n i t i a t e d  with the employees of 
Analyses are being 

Regulations of the  Association of Atnerican Rclilroadg 

The Bureau of Lxplosives of the  Association o f  American Railroads 
r ecen t ly  published a revis ion of i t s  panphlet No. 22, vlhich contains pro- 
cedures f o r  r a i l road  employees t o  fo l low i n  case of such ernergencies as t r a i n  
wrecks, dera i lnent ,  e t c .  An add i t iona l  s ec t ion  was incorporated i n  t h i s  re- 
vis ion regarding the  handling of radioact ive mater ia l s .  
bection made ava i lab le  t o  t h e  Sureau of isxplosives the  necessary fundamental 
information 
order t o  assure maxinm safety viith a minimum o f  confusion, a standard set  
of procedures was adopted f o r  a l l  t y p s  of mater ia l s ,  on t h e  basis of the  
requirements f o r  dealing viith the  most radioact ive which a r e  l i k e l y  t o  be 
transported by t r a i n .  This immediately p o v i d e s  a f a c t o r  of s a fe ty  i n  a l l  
s i t ua t ions  except the worst and eliminates t h e  necessi ty  for r a i l r o a d  em- 
ployees t o  make any decisions,  e spec ia l ly  under emergency conditions, i n  a 
f i e l d  where they have no knowledge. 
been ca re fu l ly  couched i n  terms which should be c l e a r  t o  a l l  r a i l r o a d  
employees. 

The iPYO0 Sa fe ty  

and col laborstsd i n  the  wri t ing of the add i t iona l  sec t ion .  In 

The in s t ruc t ions  are  s imple  and have 
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V 11. LICE16 ING 

h 

I 

Since lharch, 19.47, the  Licensing Division h s  issued 1,869 l i censes  
i n  the following categories:  

March 1947 
Through During 

A p r i l  1549 A p r i l  19L9 

Producers . . . . . . . . .  315 
Processors. . . . . . . . .  35 
Distr ibutors .  . . . . . . .  294 
Ccnsunws . . . . . . . . .  1,225 

1,869 

13 

7 
A- 

62 

- 

Yearly a l l  licensGs are f o r  one yea r ' s  durytion. Approximtely 
Others F i l l  be 1070 have been reneved f o r  an addi t iona l  cine year period. 

extended frcm t i n e  t o  time 3s t h e i r  expi ra t ion  h t e s  3rG reached 3nd appl i -  
cat ions are made f o r  ronevsl.  

Exminat ion of the  invsntcr ies  and r eco r l s  of dcacs t ic  ~ r c c o s s o r s ,  
dis t r ibu. tors ,  and ccnswfiers cf sourco r a t e r i s 1  continued during the  Lionth. 

The f olloviing exports were suthorized during Lpr i l :  

Incindescent I h n t l e s  . . . . . . . . . . . . . .  381,807* 
Uranium Ni t ra te .  . . . . . . . . . . . . . . . .  1.31 lb. 

Thor iu lNi t r a t e .  . . . . . . . . . . . . . . . .  15,972.06 l b .  
Thorium Dioxide. . . . . . . . . . . . . . . . .  0.91 02;. 

Thori5ted Tungsten Wirc. . . . . . . . . . . . . .  

Uraniun I c e k t e .  . . . . . . . . . . . . . . . .  0.50 Ib. 
Lisceilancous Urmlun Ores . . . . . . . . . . .  8.00 lb. 

13.56 lb. 

Shipments of incandescent mantles were mck t o  28 countries.  Sub- 
s t z n t i a l  quan t i t i e s  of thoriun n i t r a t e  f o r  t he  nanufacture of mn t l e s  were 
sent  t o  Canzda, Germany, India, and E t y p t .  
vacuum tubes wzis s en t  t o  Kexico, Germany, Sni tza- land,  I t a l y ,  and S-xBden. 
Other exports involved s rml l  quan t i t i e s  of uraniuii and thoriun t o  ba used 
f o r  educational,  ana ly t i ca l ,  o r  rncdici.mil purposes. 

Thori-ted tungsten wire f o r  

* The Th% content of these mantles is  e s t i n s t e d  a t  382 lb. 

i 
z 
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