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Dr. Robert S. Stone 
Division Director 

Clinical  Medicine and Medical Research 

Dr. J. J. Nickson i s  the  Acting Section Chief of t h i s  Section. 
No evidence of' radiation damage either to  the blood or  hands has  been f o m d  
during the  past month. 
Argonne as ne11 as those goiry: t o  Oak RiQo.  
i n  cooperation with the Dupont physicians. 
looked f o r  i n  the  various plants 
surveys I s  t o  see that the men are not em:)osed t o  
nor t o  diroct contact with the metal. The Medical Committee of the  Manhattan 
Dis t r ic t ,  composed of Dr. Stafford L'arren, 'Sr. R. S. : '..lac and Dr. Rymer 
Friedel l  has tentat ively se t  a loca l  skin tolormce doacge of 0,5 r per day 
for beta ray exposures. 
localized exposure and f o r  beta rays. Dr. Parker's mcaGurements hcve shoTm 
that direct contact with the bare metal gives roughly .25 r per  hour. 
two hours' contact gives a tolerance dose. 
which require more than two hours di rec t  contact with thc metel, 

Typhoid inoculations have been given the staff at 
Industr ia l  surveys continue 

D r .  IJickson s m  up the conditions 

inhalstion of t d m l l o y  dus t  
i n  t h i s  month's ro;;ort. The object of t h e  

It is emphmized thot t h i 8  i s  for the  hands, for 

Thus, 
There a re  very fc:.i operations 

No new results have come from the toxicology experiments 
body radiation treatments. 

Health Physics 

H. A. Wilson has considered a cadmlun covered ionization 
88 a dmI?ctar for slow neutrons. He shoi:s that such a cham3er cen 

and t o t a l  

c h a b  e r  
be used to  

determine the  loni&%ion that would be caused i n  the body by slow neutrons. 
He further shows that a hydrogen f i l l e d  cadmium covered ionization climbor 
can be developed such t h a t  It 1511 measure the ionization Clue t o  pama rays, 
slow neutrons and fast neutrons. 
In such R m y  as t o  balance the greater biological effectiveness. (Separnte 
resor t  t o  appear l a t o r ) ,  

The fast neutron ioaization is  r;el&ted k 

The cmse of the large number of faul+,y pocket chambers hzs 
apparently been located by Dr. fzrkor  and it is hoped that  the future s u ~ l l y  
w i l l  be much more satisfactory.  

Film meters have been fur ther  reflned by Drs. Parker, Pardue m d  
Goldstein. It now seems tha t  I t  ~ d l l  be possible by the use of ti110 films 
of different  types i n  a packet t o  got a moderately cccuratc estimate of 
radiations of a vSde range of quali ty and quantity. 

, A  n r a c t i c d  instrumen't f o r  the measuement of fast neutrons is no:: 
available with a sens i t iv i ty  such that 1% id11 be possible t o  meLsure three 
fast neutrons per cm2 per second i n  an observation extending over two minuttas, 

Meteo,rolo(;r work at S i t e  TI continues and ;lms f o r  some work at 
Site X a r e  developing. 
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The Health Division is  t o  lose the  d i r e c t  services of 
Dr. E. 0. Kollm vi40 has acted LS the  Sectiori Chief of i ts  Physics Section s ince  
its formation. Le vi11 miss Dr. Tiollan and wish l i i m  x e l l  i n  h i s  new 
association v i th  the General Physics Secticn, 

BioloPcicaL Research 

In attempting t o  get carrier-free non-contaminated radio-elements 
from the separation wastes f o r  biological research, it has become clear  
t ha t  t h i s  is almost impossible. 
and these a re  being investigated. 

Some al ternate  procedures mwt be develoyed 

Ekperiments with commercial ~ 2 s  mask canisters soem to  indicate 
thz t  they have a very def ini te  value i n  remvinz Xenoo from the a i r  Zcssing 
through the canister= Tnis is being fur ther  investigated. 

Further comparisons of the e f fec ts  o f - f a s t  neutrons and X-rcys 
indicate differ ing r a t i o s  according t o  the biological index chosen. I n  the 
studies presented in th is  monthly re;;ort I s / .  r a t io s  of ,lo and 7 were found 
f o r  l e tha l  effects  on mice, 

Some mice were ex;>osed t o  internal  p i l e  radiations.  The minimum 
exposure m6 5.8 kw-hrs. 
estimated that 1 h h r  i s  equivalent i n  effect t o  200-250 r of X-rays or 

. '20-23 n of fast neutrons i n  producing 50$ mortality in about three days. 

All of the  mice died in four days or less .  It is 

A considerable part of the work in the 
continues t o  be of "scoutw type, get t ing prepared f o r  the time r.hea suff ic ient  
f-products w i l l  be mai lab le  in large quantities. 

Iliologiofi'l kwxsirch Section 

Associcted Projects; 

Radirt ion Laboratory 

The Radiation Laboratory work f o r  t he  past month LE;S concerned 
mostly with Y t t r i u m ,  Columbium, Cesiun and fbrium. The Y t t r i u m  'ZLS f o m d  
t o  be absor6rxl rather more rapidly from the lungs than the previous 
eqwiments  ipdicated. 

Tladio-autographic studios of the pulmonary dis t r ibut ion of y8s 

It is  expected that Dr. I W l t o n  -ai11 be here i n  person t o  re ior t  

reveal a v ~ r g  di f fused  dist r ibut ion i n  the lungs. 

in  October vhen a much f u l l e r  rc;;ort w i l l  be given. 

N.C.I. 

Dr. Hpm3hat.r has been studyin; the incidence of leukemia i n  - hysiclans a! 
t h e  assumption that physicians r-ere more eqosed t o  high energy radistions t h a  
the population as a whole, 
incidence of leukemia iri physicians. 

The results of his study &OW a d i s t inc t ly  higher 

i"? +- - 1 \ u 2 3 0  
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IIenshaW 8 experiments have shown that  recuperation bocomes 
slower 
the 

as an' a n i m a l  is eR2osed over longer periods of time, and that  
peripheral leucocyte blood leyel  tends t o  be fixed at a loxer pci':.t. 

The continue@ gamma ray ex--osures being made under Dr. Loren2 
and associates continues t o  reveal tha t  different species respond 
differently.  
t o  show some blood ef fec ts  a f t e r  having receivcd 1300 r. 
get t ing 8 r per day are k i l l ed  bg t ha t  dose. 
50 r 
effects.  

The mice exgosed on the 8 r per day l eve l  are  jus t  beginning 
The guinea pig& 

Acute eq?oswos of 12,s a d  
added on top of the  chronic eqosures  seem t o  have only t r aus i e r t  

Animals k i l l e d  after having been on the 8 r and 4 r per day levels  
do show some pathological chances. 

Animala exiosed continmusly fo r  24 hours d a i l y  t o  t e s t  genetic effects  
by observing thle l i t ter  size show that  those rec:Pfving 88 much as 500 r at 
the r a t e  of G r per 24 hours still have normal l i t t e r  s izes-  

For a discussion of t he  pathological changes found i n  various 
animals, one m u s t  study the cowilete report. 

Sub-Projects 

U. of C. Ibsp i ta l ,  S.F,:- Further blood studies on 8ome pat ients  
previously treated,  and 
counts tand t o  fluctuate during the  t r ea tmntc  end t o  f a l l  in the  first 
few rseeks after treatment but t o  recover shortly a f to r  tha t  t o  normal< 
In  general, the ti*eatments ~ m r 0  t o  300 r In a period shorter than one month 

on three new ones indicate that the t o t a l  leucocyte 
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8.  C l i n i c a l  i ,edicine kind i.:edical .issearch ,Sect ion 

J. 5. S:lc%sori, .&Ling 3ec t ion  Chief 

1. C l i n i c a l  and Laboratory Control 

For the month of i q u s t  .the aecessary pre-cn?lo;pent 

Dwing follow-up e::ar?-in:Atiorls of t h e  hands an t h e  members 

and blood examinations nere  done. 

of c;eaborgts, .jurton*s and Coryell's p a u p s  r.0 evidsnce 9f. 
r c d i u t i o n  danage to t h e  hands was found. 

Jyphoid fever inocula t ions  f o r  the Ts r sons  going t o  X 
were completed during the month. 
a t  d p n n e ,  typhoid and paratyphoid inocultitions ze re  begun on 
the persome1 there. 
individuds working a t  Site B ,innex. 

2ecnuse of the n a t e r  supply 

Tetanus inoculz t ions  verc Given t o  t b e  

2. T O X ~ C O ~ D ~  

i)r. Tannenbaun is cont inuinr  t o  sacrifice and analyze 
those animals which have been f e d  n i t r a t e  or oxide. 
t o  s t a r t  wosk with other tuballoy compounds in the iiear fu ture .  

It is planned 

3, Tota l  Boay 3adiation 

One new czse mas t r e u t e d  during the month. 
on the previously t r e c t e d  chses vmre continued. 
hospi ta l ized  in the 3illings ::aspita1 for further study. 
pre1i:nlnaSy r e s u l t s  mentioned i n  CH-843 are not altered by the 
nonths observations. 

Observati3nsl 

The 
One F t i e n t  was 

4. I n d u s t r i a l  Surveys 

used by some mecibers o f  li'aote?s group. 
opera t ions  on tuballoy are  carr ied out there. A value of 3 O O O p  
grams per cublo meter of air ECS found. This value is 20 tiaes 
the assumed tolcrt tnce l e v e l  o f  l5Opgrams per cubic metor  of air .  
On the basis of this reading, the instul . latior!  of a v e n t i l a t i n g  
system has been recommended. 

A reading was taken i n  3oo:n 108, S i t o  B. This room is 
Gzinding and c u t t i n g  

V i s i t s  were made by Dr. Norrrood t o  four plants  concerneta 
with the processing of tuballoy, 3eadincs of dust m d  rum 
concer;trutions were made, and the physic<:l condition of the  
persocnel was invesbicoted. Detzi1.s of 'GW v i s i t s  t o  the various 
p l a n t s  can be obts ined from l a t t e r s ,  ;VC-lXG-209, 2100 215, and 226. 

uanulcoturinL; p l a n t s  v i s i t e d  ay US V O L l i i  be in o r d e r  here,  as the  
problen  here tof7rc  3 t c  oc l~7  b2en discv.ssad >icce%?nl,  

Perhaps a fonl words about  t h e  ;il;ulth groblerns in the 



1.. Keepiw the zmount of  tubcilloy dust in the  ?ir bciom 
t o l c r m c e  l eve l s .  i’he to l e rence  Xguse  no\? acce3ted 
is 150 slicrogrens pcr cubic n e t e r  of  air. ‘21.3s 
fi,-ure i s  der ived f r o %  the  + , o l e r a c e  l e v e l  s e t  f o r  
l e a d  by t h e  Ynited Atcites rubhic lfealth Service.  
Loa3 Y : ~ S  ~ s c d  s ince  it i s  a heevy m & x l  which has 
bee2 extcns ivc lg  studlied. I t  is  f e l t  t h a t  t ubs l loy  
will not be more tox ic  than 1 ~ 2  when inhclcd, 

2, i’ratection d the h m d s  vhile h m d l i n g  the  metal. 

fhe first problem is 5 e s t  handled by p c v e n t i o n  of  t h e  fo rna t ion  of 
fumes o r  dust.  The ncxt b e s t  method i s  t o  remove the contcirninants 
from the  p l a n t  atxosphore. The least  sstisrmtory method i s  t o  use 
r esp ira t o r  s , 

In Gener t l ,  the ex t rus ion  plats, t he  Out-gasiliC: p l c n t s  
and the straiC1itenin:; p l a i i t s  h ~ v e  ;:ammts of  dust  and fusles i n  the 
a i r  that o l e  far above the ter,t&tiive t o l e r m c e  level, a t  l e a s t  i n  
c e r t s i n  arc:as of th plants .  2revsnt ion of dust o r  fume f o r m t i o n  
is n o t  a t  gresent  possible.  V e n t i l a t i o n  should be i n s t a l l e d  L S  soon 
as 2 o s s i b l e  i n  the gresent  p lan ts .  Any f u t u r e  p l a n t  i n  vhich the 
above processes are t o  be used should have v e n t i l a t i o n  i n s t a l l e d  

r i o r  t o  the  beGinning of operations.  a e t e r n i n s t i o n s  of the amounts -% uballoy dust and furies i n  t h e  a i r  s h m l d  be made a t  f requent  
i n t e r v a l s .  .,ny necessary a l t e r a t i o n  indicclted i n  t h e  v e n t i l u t i w  
system should be rmde promptly. 

ve l i t i l o t ion  i s  inadequate. Xowever, masks a t  b e s t  a r e  an unsa t i s f ac -  
t o r y  s o l u t i o n  t o  t h e  problen both from the  viorkers and from o u r  
stLnd?oint. I’his i s  true because the masks are uncomfortable end 
i nev i t ab ly  s o m  or  t h e  inen ail1 ei ther  r e f u s e  bo uear them o r  will 
wear them f o r  the  most p a r t  around the  neck rather than  over the 
mouth. ASO, t he  masks s o  muffle the voice t h a t  forenen, e tc . ,  
cannot do their  job properly while weminc ther;. I’asks should be 
regarded only as a tezporary mocsure t o  bo uced u n t i l  an  adequate 
v e n t i l a t i o n  Systeiz is i n s t a l l e d  and i s  c o r k i x  s a t i s f m t a r i l g .  The 
best  aask t h a t  re have found is the  ‘;;ilson Respirutor #570, Bureau 
of ;“ ines  ,ipproval 2149, rrhich can be obtained fram the . ; i lson 
Prodtlcts Com;iLiiiy, -3e:iding, Pennsylvania. It is poss ib le  t h a t  these 
masks w i l l  be equipped n i t h  a speaking diaphracm i n  t h e  near f u t u r e o  

In genera l ,  the  dust and fume f o r m t i o n  i n  the  p l a n t s  d o i w  
machiniw i s  under cr near the  to le rance  l e v e l s ,  This statement i s  
t r u e  only i f  the proper use of the water coo l ing  systen? i s  made, 
To i n su re  “proper use” ,  most aa t e r  coolln;: system must be redesigned 
so that  II flow of 50 g ~ 1 l o l ; s  ;?er a i n u t e  i s  available. d r e s e r v o i r  
of 3-4 inches of coolant  i n  t h e  pan  o f  the b;th is neeessary. 
TreGuent remowal of the accumulated c h i p s  nust  be grac t iced ,  I€‘ 
the  above p e c a u t i o n s  ai-0 tacen, the hot fracmeiits f a l l  i n t o  t3e  
rescrvoir, or a r e  otherwise proa? t ly  c,uenched. I n  such ins tances ,  
t h e  i n s t a l l a t i o n  o f  Q v e n t i l a t i n g  system is unnecessary as t h e  nr;?ount 
of f m e s  produced never exceeds the $oleranee concentrat ion i n  tho 

Hasks should be, and by and largo are, worn wherever the 
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ciir. i.:usks., of course,  are no t  nceded, 

In so fa r  as i s  nor7 !rnorvg the  anou~Gs 01' t uba l loy  i n  t h e  
air daric:  the jackctf-; pracesa Cims not exccsd t k e  tolerarxe 
c on c en TL-L t i 3 n 

fhe  !:edicr:Jl Cormi-Gtee of t he  :Ednl?,Lttaii J i s t r i s c  liss 
tec:ativelp set a l o c a l  s k i n  to l e rance  l e v e l  o r  O m 5  r per dcy 
Tor betc ray exposwe. Contact exposure of t h e  btire hsnSls t o  
%::e bass met21 gives Om25 r per  hour t o  t h e  sk i r .  f,-osz t h e  Seta 
rGyso i'hus, a tolerance doso i s  received a f t e r  two IiDurs contac t  
r j i th  thc ndx l ,  LLt t k e  preserit tinie, a ~ l g  t L e  f n s p e c t c r s  of the 
naciiinsd bars r o u t i n s l y  over-expose themselveso lhsir work, 9.6 
ac present  se t  up, rec,uiros nnnipulat ion o r  bo th  t he  Lar m d  o f  
:mmiriag devic cso  I t  has been s u g ; e s t m I  (IXJC-fIG-226) thzt the 
j o b  could bo redesigned s o  t h a t  the expmurt; mould b e  reduced 
t o  belolri to le rance  l eve l s .  I f  t h i s  is  n o t  poss ib le ,  the  :?urnbur 
9f inspec tors  should be i nc rc t sed  so t h a t  each xan r ecc ivs s  no 
more than two hours ex7osure. 

5 Xaintenance of Zquipmcnt 

I n  Genercl, the conpanics concerned have been zrost 
CDoperative i n  procur inc  ths reco:lu;lendcd. m s k s  and gloves. Hovever , 
t he  min tenance  of  this equipment u s u ~ l l y  has left much t o  b e  
d e s i r e d ,  i,ciuipmcnt ahich i s  i i l loned t 3  d e t e r i o r a t e  is probably 
worse than no equipment a t  all. i . 3 sks  s!iould be cleaned nnd 
icspec ted  daily, and da:iugsd masks rc2airod o r  replaced. 3 t r a  
f i l t e r s  should be  a v a i l a b l e  f o r  prompt replacaacnt  of f i l t e r s  too  
d i r t y  t o  pernit eusy breathing. P ro tec t ive  gloves arc cormonly 
allomod t o  be used f o r  aecks on and, becomim; m c m s t e d  both Ins ide  
and outside r . i th  Cirt, auch of nhich is  f r o 3  ttllbslloyD ~ l o v c s  i n  
t h i s  condi t ion are nore ti nenace than' u pro tec t ion .  Lny c love  
su;, d i e d  should be inspected f r equen t ly  f o r  ho les ,  replaced nheg 
worn, and cleaned befo:e they G e t  nore than aods rz t e ly  d i r t y .  The 
iaaintcncnce, replacenent  and s e l e c t i o n  f o r  c leaning of masks cad 
Gloves should be t h e  r e s p o n s i b i l i t y  of one nun i n  sach p l a n t ,  end 
not l e f t  t o  chance, 

6, General P l an t  iinvironment - 
Several  of  the pli;nl;s rvliich have keen v i s i t e d  do no t  

provide adequate r7mhi .n~  P & c i l i t i s s ,  Liid s o m  do not f u r n i s h  soap 
o r  tmels.  It i s  our  f e e l i n g  that i n  my plall t  i n  whi,ch t h e  metal 
i s  t o  be handled, complete washing f a c i l i t i e s ,  including showers, 
should be provided, the Zen required t o  use t h e n  at the  end of 
each day, 

Cio$hir;g s3ould be provided and' sfisiild 5 8  lucndered frequently,, 

fhe above General a$asurcs, a l though rc-uativelg sinple, are 
qu i t e  important in the pro%ect ior ,  of t41e ; ?e_n , :on~?~ l~  
contamination of t h e  h a i r  and c l o t h e s  is a ssurce of  long continued 
exposure which is  easily preventable.  

al l  to:, frequer-.tly 



7. S i t e  'X 

Dr. C a R t r i l  l e f t  for S i t e  X durinc the  1cs-t mntl-i,  

8, ; i i s to log iea i  Studies of  i a d i n t i o n  Lf'fects 

The nork  in 3r. Q1ooxaTs Group is p r o z r e s s i x  according 
t o  p a n .  

1, Gont;inuance of surveys on Iiezlth and Ilazcrds 
2 .  Continuance of t o t a l  bcdy x d i a t i o r ,  s t u d i e s  i n  man. 
30 Continusme of toxicolo@Fc >roperties of  X-mstal 

and i t s  compoundso 
4, Continued i n d u s t r i a l  surveyse 
5. Gtudies of h i s t o l o s i c  effects o f  radiation. 
6. Continuation of blaod  s t u d i e s  and yhysicdl 

exaninst ions on personnelo 
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C. Health Physics  

1, Ior , iza t icn  due t o  slow r,eutrocs iI;. cadmium coiltoa ionizut io; :  
chanbers - H. d i p  G i l s o r  

If E denotes 
su r face  of the 
surfctco t h e  e n  
the l i n e a r  ab3 
~ s ” s  of chaL;ber 
the volume of  

the average over t h e  ionizgtion chwber  

ergy atmarbed. is 3/2i..3.<fiV. whcrc % i s  
orpt ion  c o e f f i c i e n t  of t?lief-”ays fs the 
, E q i s  the  energy of the p r ty s  and V i s  
the  chambero 

number of neutrons per CM fa l l ing  on the 

?. /b 

1 
2 
3 
4 
-..-. , .- CC 

If the  neutrons fulling on the  climber are 2 a l l  movinc i n  
the same d i r e c t i o n  and n pass thr3w.h 1 cm 
t o  t h i s  direction, then  the energy absorbed i s  3/t3f.33ynV. 

perpendiculsr 

b.  Cyl ind r i ca l  Chamber 

For a cham’oer l o n e  cmpared t o  it0 2 -  diazeter t h e  energy 
absorbod is 2p .Z  q nV where V =7pb 4.  
For a sho r t  chamber tne  c a l c u l a t i o n s  are more complicated 
and a r e  a func t ion  of the r a t i o  of length t o  radius., The 
fol lowing t a b l o  Gives values  of B parameter rn as  a f u n c t i o  
of A/b.for the chamber coated on the  cylindrical surface 
only and f o r  the ends also coated, t h e  overage r - r a y  
f lux  over tile cliamber p e r  neutron/cmL,l 

m 

n 

Table  1 
m (cylinder covered wi th  Cd) m (ends also covered v i ’ t  Cr: 

0.836 
1.132 
1.52 
1.406 
2 D 000 

1.742 
10676 
1 702 
1,706, 
2,OLG , 

U s i r y :  the  values of m the energy absorbed i n  t3.e c h a ~ e r  
from t h e  e.Jlitted f-rcys i s  given by 

m i ipE:sV mhere V =Tb2A 
where i t  isZsu?po3ed t h a t  E is the  averaze number of s lov  
nautrons/cm s t r i k i n g  the  surft .ce f r o n  a l l  d i r ec t ions .  If 
t h e  cheinb 9 r is exposed t o  8 parallel  beam of slow neut lons 
( n  per cm ) the ion iza t ion  dcpcmes on the d i r e  t i o n  of t h e  
berin relat ive t o  t he  chamber. For  example if !/I) 
t h e  beam is perpendicular t o  tge chmbcr  axis th% m P Oa36 
v i t h  the ?’lux af‘ n neutrons/crn“ taking the >lace of n iri t he  

2 and 

above fornulac 
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Ion iza t ion  i n  a hydrogen fiile5 cadmium coated i t jnizzt ion chamber 
due to'$-rays, slor.~ neut rons  and f a s t  neutrons- 

It would be advantageous t o  have ar! i on iza t ion  mete: '&ith 
nhich a s i l G l e  reading vouid give ;i i l i roc t  Jeasure  of t h e  
bioloGica1 close f r o m  a nixed bed.1; o f  $-rcys, s l o n  and Cast 
neutrons,  h hydrosen f i l l e d ,  cadmium coyered chamber has 
been consiciereci as Q s o l u t i o n  t o  t h i s  przblem. 

. 

A complete re3ort on t h e  above sub jec t s  w i l l  be issugrl i n  t h e  
near f u t  u r  e 

Focket chanbers -. Parker 

The bad results w i t h  nevr pocket clinmbers reported las t  month 
have been t raced to  f a u l t y  p r c c e s s i w  o f  the i n s u l a t o r s .  About 
20 chambers were d i sman t lod  here and i t  vas found tha t  t h e  
polystyrene bushirgs had u milky appearance, which seems t o  
imply poor  su r f ace  condi t ion  o r  i n t e r n a l  s t r a i n  o r  both. 
I i r .  Victorcen has nor! found a tec1inic:ue t o  a v o i d  t h e  de fec t -  
As suspected before  the t roub le  is  of the type ar is ing -:!hen 
Q hand wade product i s  fI.rst put i n t o  mass production. 

Film meters - Parker, Purdue, Goldstein 

The s t a t u s  of  filn meters i s  tha t  the  method has been demonstrate 
t o  be s a t i s f a c t o r y  i n  p r i n c i p l e  R S  a record of normal weekly 
exposure and a check on a c c i d e n t a l  overexposure. Refinements 

i n  progress on the  f o l l o n i n g  points : -  

Badms 
f e l t ' t h a t  the f i n a l  form of  film holder could be 

combined w i t h  the r e g u l a r  badge for use a t  J ,  and that  
the same holder  could be used here-and a t  X. Consul ta t ion  
w i t h  Kr.,Bugbce i n d i c a t e s  t h a t  i t  is  n o t  y e t  possible 
t o  proiieed w i t h  t h i s .  ,!ollan and Parker w i l l  t he re fo re  
desies: a badge tha t  can scrve here end a t  X. 

Daily records 
Eor some smxial purposes it might be d e s i r a b l e  t o  use 
f i l m  s e n s i t i v e  enbwh t o  give daily rcsdings.  
Type K seems t o  be the most s a n s i t i v e  f i l m  available. X 
blackening c u r v e  o f  the s a q ~ l e s  bested  is  given i n  Figure 
1. lype  K mould be s e n s i t i v e  enough f o r  two-day records.  
Its blackening curve is  non l i n e a r  zbove oo5r; it miy&t 
not bo e n t i r e l y  reliable as u rou t ine  weekly film. The 
blackenin,c; szened t o  be lsss rcproducible  than t h a t  
obtciinud :m o the r  film, p0ss iX.y  duc t o  t h e  large g r a i n  
size znd the  i n d i f f e r e n t  :.lethod of development used. 

6astrna.n 

Paired f i l m s  
m l o f - f i l m s  i n  nhich m e  g ives  adequate b l a c k m i x  f o r  
exposures i n  the r a ~ e  G t o  h s n d  the o t h e r  sustzias  very 
hich exposures i s  required., Zastzan film Type F,  is  
s a t i s f n c t o r y  f o r  the f irst  purpose .  A t  t h e  p r e z e n t  t ixc 
%jpe ;:I is t3.e bes t  f o r  h i zh  exposureo Dose up t o  20r can 
be in t e rp re t ed .  



? I -  

(4  ) ,;avelonGtli dependence 
It sould  J G  desira'Dle that the s s l ec t ed  p a i r  a f  f i l m  4- 

should  k v e  the  same waveler@h c iepndence  cha rm t e r l  :tics E 

Aat  this v i 1 1  not be t r u e  in, [;enarzl i s  evidenc %ran 1;he 
. blac lceniq  curvrjs for constafit exposure given i n  Ticure 

3. I'hcse re:rdincs vere  aade \ ? i t h  il f i l t e r  of 0 - 6  mm Pb 
QS a t  present  used. Q p c  F r e c u i r c s  a t h i n r e r  r i l ter;  
2yge a thickas one. 'Tile Pex?..er shsuld note  t h c t  t h e  
blacl;enlne per robntCen l'cr pmaa r a d i a t i o n  m s  1,15 
i n  t h i s  t e s t ,  I n  F:(p.re 1 i t  T2S 0.75. T h i s  is  
typic:.l of the  d i f f e rences  m i s i n g  i n  s e p a m t e  devs iop-  
nen t s 

( 5 )  X f e c t  o f  anEle of incidence 
It VGS rnentionG6 last nonth that the blackeripg observed I 

tnrough a 0.6 mm Pb f i l t e r  u i l l  qepend on the angle of 
incidence of t h e  r a d i a t i o n  OL? t ne  f i l r i .  E'or 1CO ECV 
quanttur, r a l l a t i o n  i t  can be ce lcu le ted  t h a t  i f  t h e  
blackenirG f o r  normal incidence i o  1, t h e  blackening for 
4 5 O  incidence m i l l  b e  0.5. rhat f o r  i x d i a t i o n  i:icide;lt 
u n i f o m l y  tit all angles would be 0.3. Experinentally 
it i s  found t h a t  t he  blackening does fall t o  approx- 
imately one-half f o r  incidence of 45* t o  600 ai513 
r a d i a t i o n  of sveraLe energy 80 W approximately. 

5, Lleasurenent of fast neutrons - X r k e r ,  Gamertsfelder, ESorpa 

~ J o l l a n  and G m e r t s f e l d e r  have previously described a method 
of measuring ion iza t ion  b:; fas t  neutrons as t he  d i f f e rence  
in curren t  i n  two chambers, balanced f o r  Gamm r a d i a t i o n  
but Giving unequal response t o  neutrons. This technicye is 
t o  be used f o r  sh i e ld ing  neusurements a t  Cl inton Laboratories. 
Considerable t i m e  has been sDent i n  refinin!: t he  i n s t r u m n f e  

Sa tu ra t ion  curves f o r  mire in t ense  gam:& r a d i a t i o n  t h a n  
will be enco1ntf;red have been obtclined f o r  c t h y l e  e 

Gaturation curves f o r  neutron rz i i io t ion  i n  e thylenf;  
lmvc so  f ' x  bcon obtained. i'he curve a t  29 lbs / in"  
i s  shown i n  Figure 4- The Ga:n:irz.ray curve, d i v i d e 6  by 
30 is ~ L s o  given. The gamma-iwy i n t e n s i t y  inc reases  by 
2;; as t!ie c o l l e c t i n @  vol tage  charges from 500 t o  106::; 
v o l t s .  This  corresponds t o  60;; of the "neutronTi C,ureT!t 
and rnakes i t  trcmblesoxe t o  o b t a i n  t he  neutron s a t u r a t i o n  
curves,  For t h e  h ieher  pressures contenplti tcd metlxxie 
mill be pre fe r r ed  t o  ethylene as the  saturation curtre 
e x h i b i t s  a b e t t e r  plateau. 
,'hen tho charnbers are bAGanced i n  a pure C;umm-rsy bsam 
and shee t s  of  p r u f f i n  a re  iritcrposed $he bzlance is 
d i s t u r b e d o  This  is  due t o  degrzded x d i a t i o n  which 
gives r i s e  t o  excess pho toe lec t r i c  e f f e c t  i n  the unlined 
charriber. The e f f e c t  is reduced w i t h  aluminum l i n i n g  i n  
t h e  brass  chambero The cIiui,ibers f o r  use a t  Cl i f i to i i  vili 
be preserve tanks. '1i0 walls of both mill be i r o n ,  
The o f f  balance cu r ren t  is expected t o  be lev. 

up t o  50 lbs/ in" ,  and i n  cetliane up t o  170 I b s / i n  9 



fhstcarology r e p o r t  f o r  s i t e  J - P h i l  Z e  CIzurcl? 

DurirJg the  month of A'iuLXst, Lne r o r k  cn the  b r i 2 i 6  ~ J : i t - ~ . ~ C X i A  
at S i t e  ;J has ;;one formz:rdu TIE m ,n  i n  t h c  f i e l d  there  
Guring t h i s  p a s t  month have beeri m k i r i  sz l loon  :?lIZhts 
a lmos t  s o l e l y  during the nieht; i n  crder t o  even up t h e  
riumber o f  observat ions on t h e  ;7ind direction and v e r t i c a l  
ve loc i ty  gradier,t over a taenty-?cur k.=ur perf.03 d w i z  
t he  d r i e s t  season o f  the yciir. 

Plans for a meteorological pragzm t r 3  :le ;?:ii,r,t3ine.i r.t 
S i t e  X m e  :?ow i n  the process  or' P o r : x l a t i o c .  

Future a c t i v i t i e s  of  this s e c t i o n  

The physics section nou c o n s i s t s  of 

2. 0, Vollan - s e c t i m  chief  

Group I 

H. frlo Parker - group leader 
L. -9. Eardue - r e sea rch  a s s o c i a t e  
Carl Gamcrtsfelder - research  a s s o c i a t e  
Karl Korgan - research  a s s o c i a t e  
Norman Goldstein - researoh assistant 
J. C. H a r t  - r e sea rch  assistant 
R. Coveyou - research technic ian  

Gr0u.p I1 IAe t e o r 01 ogy 

P h i l  E. Church - group lender  
He G. Yinsor - research  a s s i s t a n t  
0. Newton - research  assistant 
Carl Gosline - research  a s s i s t a n t  
J. F. I A t t i n g l y  - research assistant 
Group I11 

Z. 0. ;Tollan - croup loade r  
13. R. Sawyer - research  a s s o c i a t e  
0. G. Landsvcrk - research  a s s o c i a t e  
Herbert Vandersal l  - research a s s o c i a t e  
Richard Lester - research assistmt 

On Septembar 6 a reorganization is  be ing  c f f o c t e d  vhich Involves  
tho tr::nsfor of A. 0.  , ;olltrn as s e c t i o n  chief'  i n  t?e  - .  ner:.lg 
f o m c d  General 2hysics Division nith I)rc 7 i l l L n  , n  : r i tscn as 
d i r e c t o r .  There i s  ~ l s o  i i i vc lved  i n  the next m r t h  the t rancfer  
of moot of what is norJ Group I under 3c.rk2r t o  +,he C l i n t o n  
Laborator ies .  Those g a i n g  from t h i s  s e c t i o n  t o  t h s  C l i n t o n  
LnborLrtorv ri-3 3 he: 



. .  

He i.;. Pzrkcer - s e c t i o n  c h i e f ,  Xeedicel I'!:ysica 
Carl Gamertsfeider - rcseerch a s s o c i a t e  
Karl IJorSan - research n s s o c i z t e  
J. C e  Hart - research assistcnt 
2- Coveyou - %echi:ician 

The ::@teoroloSy ;map under P. 2. Zhurch n i l 1  most likily remalr, 
atfvGche2 t o  the Health D i i r l s i a ~ i  hare*  

Th3 s e c t i o n  coing over to $he new physics  division r r i l l  include: 

O e  i;ollfin - s e c t i o n  ch ief  and ~ r o t i p  leader 
R o  R. Samyer - research  a s s o c i a t e  
0 ,  G. LEtndsverk - research  assos ia te  
Herbert Vandcrsall - research  a s s o c i a t e  

aThc (Sroug remaining with the Koal th  Division under the d i r e c t i o n  
of Le 0. , ; ~ l l a n  as consul tan t  s e c t i o n  c h i e f :  

L. Pardue - croup ieuGer 
Normain Goldstein 
Richard Lestpvr 

The Group under Pa rdue  I - r i l l  tzke care of all the  physics y o b l e m s  
mhich are of inqediti te interest t o  t h s  TIes l th  Division and 
r e m i n  (is cust3diLtn o f  rzciium, They w i l l  handle  all. r a d i a t i o n  
swvey vork ::nd t7ork w i t h  f i l m s  a d  pocket  meters, This  group 
w i l l  func t ion  i n  thisc: lp&city drAd E, 0, J o l l a n  n i l 1  be ava i l ab le  
f o r  consu l t a t ion  on n e u l t i  piiysics problems u n t i l  such time as  
o the r  arrcngsnents are made, 
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3, X ~ Q U  cxy_osure - Re K i A ~ . s  

25th &yo 
death is unknovm. 
gas ~ E S  been recovered %-ad a o t h c r  cq3osure s ta r ted  but hi&er conceurtm.2io.x 
are nee&& 

The guinea ;>ig exposed t o  1.25 x C/m3 r 2  Xe127 died oii the 

The active 
The eLvcrzge bete e q x m n o  of  t h e  lmg v a s  450 r and thc  cawe of 

The mimil. Y~SLS normal OIL gross exTLn5xation. 

The z a ~  m s  collected v&en 100 l b s ,  of bcn'mded UNII m r e  dissolved 
i n  etheze 
the INH, 

Only 2 mC of Xe133 imre obtained because of the low act i i7i ty  ef 

4. Dust emosure - R. &rams 

The denign and construction of equ i  merit fo r  dust ex;osures is 
continuing. 
eqosed for 4 3/4 hours $0 58.5 & l i t e r  and all died. vzitliin 5 days. 
20 mg x/gm t i s sue  were deposited in the  lungs and i n t e s t ina l  t r a c t  and t :r ; ls 
amount remained e s s e n t i d g  constmt over the 5 day p r i o d .  

FePz2 vdth Fe2O3+ 

The eqeriments with X308 have beer, repeated. Twelve micc i:WC 

~Q~11'GfiIEi'Gf.31y 

An attempt has been made t o  prepEse a beta-active dust bj Lrinding 
s of mice shomd no lung ac t iv i ty  after exTosure- Two P o  

It is assumed th;t the FeP3 3 particles m r c  t o o  CO~FSO t o  en t t r  t b e  1uln.g~~ 



5n 

6, xast and x-ray emocur? -A, E. Zirkle  

The blood studies on r d b b i t s  are c o n t i ~ u i z ; ~  rt c q m i t y ,  and f w t h e r  
l e tha l  exposures have been macle. 

ilboL% a dozen chicks and several Anphima have been i r radicted 
for Dr. Xoom9s studies on t h e  blc.od-formir6, t issues.  

7,. Bperinents on Goldfish - R. E, Zirkle - 
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The lost three l o t s  of nice dieC much fas te r  than those 
exposed t o  m y  doses of X-rays o r  f a t  nectroas used t o  date. 
kw-hrs ‘died at about the same r a t e  as those tfaich previo-sly had received 
114-134 n and slightly faster thm those &vea 3.250-15013 re It thw appears 
th3t I kw-hr is equivalect to 200-250 r of X-rcys of 20-23 n of f&st neutrozls 
in producing SO:’, mortality i n  eboct thrcc days. 

Those given 5.8 

9. S i t e  X preparatioas 

Tfie d i f f i cu l t i e s  encouutered in the  s e p r a t i o a  of carrizr-rYee ‘ 
f-products inciicate that it vrill be 
activit ies from tine s e p a s c t i a  mstes, ;?1%emative procedures are  being 
investigated and tentative plans &at;p u p  

izprzct ical  t o  obtain the necesscry 

A tentative pmgm for the production of X6 he6 been se t  w x i t h  the 
Technical Division, D.P, and Clintci. 

The desi@ of boron carbide shields t o  be interposed betrieen the 
anina3.s and the somco of s1m;i nextrcns i s  being developed. 
approximating the  size m d  atomic composi-bion of  the hman trunk has been 
desigued for the investigation of the  d i s t r iba t ioa  of capture ganana mdiation, 
af s l o w  neutron concmtxtico and of injurious biological action i n  slow 
meutma x3xposurec. 

A pllazrtom 

10. Miscellaneous 

Preparaticms ’are beins made t c j  use the radio-autograph technique 
in comection with tihe radio-clzenicdl and histological  cxaxlnations of the 
distribution md effects  of f-psoduzts, 

The source 02 sup21y of nice has not been oatisfactory and otLer 
axmmg.rmcn.C,s are being mads. 

Facibfties f o r  storage and hmdling of active samples hare been 
imiwovod a d  several other safety h&zardo h3ve been eliminated. 

ll. XOrk f o r  Coming S-Sh 
, 

So The present f-product Eepam$loas ~5.11 be continued, a Lii’3 
grecfpitate w i l l  be vmksd up f:z Se, and GV?W EC)UTCBS w i l l  be separa”,d c3 
They become available, 

2. Animal md ffsh elrperiiczants t i t l i  f-gmducts, Ne2q and B g 2  
vdll be made if mtsriz1 is a-railable. 

60 LcvTor &om exposures i r z  cTr2 xi11 be  made if possible ,  







n t .  



11. N. c. I, 

, I n  regard t o  the  l a t t e r ,  it has been assuecl  tha t  physicianr; 
as a group are  0,-xpcsad nore to high e n e r a  raCiiations -;liarr the p o p b  
lation as a Yjhcile. die results show a distinctly hi@er Lneideuce i n  
physicians. 

r> 

'&e emxriiiients dealing arith the  e f f ec t s  of reF-dted acute 
doses and recuperative r a t e s  hove progressed .sufficiently far to demon- 
strate clearly that recuperation becones S ~ ~ ) T . I B T  a(- that the  peripbcral 
leukocyte blood Lends t o  becme pitchea at B loner  le^& Taus, Irhere- 
as %hc original objecti-je of t h e  experimen-i; has bec i  ettaincd, soDe of 
the  a n h a l s  are being kept mder observation as it is  believed that sme 
v r i l i  becone le&mic .  



2- Continuns exposme for &hours darly 

Daily dosas: 9 r, 4 r, 2 r, 1 r. 

These exJe_ribmEts mi? gcling rccordi-ng t o  schedule. The cxl;crimeitt 
of the 0.1 r l eve l  has bseu Going lor 7 nxiths and the others for 5: Konths 
vdth the exception of the r z b b i t  experiments which ham been gcing f o r  zirnost 
2 months. 
of 10 guinea gigs, exposed on the  8 r level ,  and a few mice vrhfch :;ere 
aceideatally k i l l ed  b. hmclling, o r  :iero killed according to plan. 

A l l  animals (oxgerimental a d  ccmtrol) a r e  a l ive iritti %he exze3ticn 

The results of t h e  blooe comts of t hg  ndce on the different 
Levels is br i e f ly  L;E( follovrs: 
t he  t o t a l  white count has bem observed so far on the mice of the O - l r ,  
1 r, 2 r, and 4 r levels,  although the total dose o f  the mice on the 4 r 
Level is appmximateLy 650 r at prcserrt. I n  these groups GS i.reP1 LS i n  
the  control g r o u p  tile average total white count is a2prorJnately 5300, 
"he nice on the  8 r 1 w e l  [having rescived eo far a t o t a l  dose of 1300 r )  
show an aver%e total white comt below 5000 (betiieea 3000 m d  4009). 
I n  a l l  experimental g m ~ p s  red comt,  hmugl.obin, m d  differential comt 
have rmained within the iEmits of the nmK3. controls, 

hTo defini te  effect  of the radiation on 

The effect  of the  additional acute eqasures  of 12-5 aad 50 r 
on the animls of the  a f f e r e n t  levels  seems t o  have been only traslsisnt 
( i f  present at all) because their blood p i c t u r e  at present, $5 aonths t 3 - i - e ~  the 
aclite exposure does not differ from that of the other animals of tho scwe 
level,  

In addition t o  the  miniale of the 8 P a d  4 r levels k i l l e d  u d  
autopsied 2 months a f t e r  the Secinning of the  experiments, €3 n o r e  mice 
(2 males and 2 females of each level)  :;ere kil led 4 months nf-lcr the 
beginning of t he  exceriment ( t o t a l  dose approxima'ceLy 1000 ml 590 r )  
Grossly a l l  orgms api;eaTe8 normal 12th the cacsptlot; of $he t e s t e s  of 
the  mice on tho  8 r le-ml, i:.l?ich qpe r red  some::i-lct x d . 1 e r  thm normla 
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& f l y  d~sea: 8 rr 0 r, 2 r, 1 r, 0.5 rc 

In bidzition. t o  the data given i n  the rqml-l of J i m  3rd and 
-" ~ u l y  L s t p  1943, tha following data can be added: 

2 r level 

Total  dose: 300 F Average l i t t e r  size 7,? 
Average littw size of cuztrols 8.8 

-yY 

1 r level 
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C-5368 7-15-43 E-6 f; 950 r 
E5494 ?-21-43 IT-4 T 1000 r 
65547 '7-26-43 K-3 m 1ooc T 



7-6-43 E-11 f $00 7 p2-m 12,5 F 
7-20-43 H-9 E 900 r plw 12-5 r 
7- 2 9-43 €3-6 m 3000 I plu3 i2,5 r 

c-4933 6-12-43 
c-5487 7-2C-43 
0 5 5 0 5  7-2: -43 



c-ser=,o 7-17-43 E-ll 13667 IO 1000r 
c-5461 7-2.7-49 H-11 13668 IR 18D9 r 
2-54-62 7-17-43 H-12 136PJ I” IOGS r 
c-5463 7-17-43 H-3.2 136U. f 103c P 



8 r per 8 hour 3.evel plus 
acute e3;wm-ie of 50 r i n  5 hours - 



A. 

B. U. of C, H o ~ j ~ i t a l ,  S. F. -- Total Body Radiation Treatiiients. 
Farther finding,:: on sone of t h e  patients previously reported 
(C.R.708) I an3 t h e e  net7 pa t ien ts  Lire considered. 

-,-*--, a d -  have not rcturned for 
fu r the r  observation. - (Cancer of Breast vrith i m t a o t a o i s ) ,  age58, was given 
221 roentgens t o  the vhole body bstveen ll/9 and 11/20/&; 
a d  295 romtgens bet::ee.n 2/4 m c  2/27/43. As reported her 
L'-, 3. C. fell t o  a low of 3000 03 
6,100 on 4 / 3 / 4 3  and has been i u  tl ~ o r m z l  range up t o  7/8/43. 

/15/43, but  recovered t o  - (Spondyl i t i s ) ,  age 3 rms t rchted irm 1/7/43 t o  3/6/43 
::it5 28 treatrnonta of  about 10r each. The first  ten rdth 100 Kcv 
x-rays, the  res t  . 5 t h  200 KO. Ris Y.B-C. f luctuated a lot 
during treatment b u t  drop-jed froin around $1000 average during 
t r e a t m n t  to 5lQO on 4/24/43. 
n o m i l  limits. 

Sixce %hen it has been back id th in  

0 (?&nyhohlastoma), ag? 61, iihrJ received 151 r t o t d  body 
radiat ion lO/'l3 t o  10/16/42, 116 2 li/L? t o  11/20, ard 100 r 
1/6 Lo 1/9/43; aid uh3 h t c r  had Dc:omc i o c d i z e d  treatments had 
a t o t a l  W. B. C. of  2,600 an 3/5/43. 91: July 20 her X.B.C. 
;IC?:; 5,500 -- almost  2s h i 9  cis a t  ray time since lust blood 
C G U l l t  
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(Advanced Rhcuuatoid arthritis), f'a,iale, age 66, vas 
t reated r;ith 200 Kv x-rays fm~;l 5/25/43 t o  6/8/43 ee t t ing  13 
troatmentc of about 20 r each t o  a t o t a l  of 257 r. Pat ient  
had no reaction due t o  the trcatucntc. IIcr YIB.C. remained 
xithin the nonndl range uuring treatment, but fell somewhat 
a f temlard  t o  4,400 on 7/21/43 und 5,203 on 7 / 9 / 4 3 .  

Gencral Comients 
(1) Tiece ; ,a t iwtc ncarly a l l  sho-a a tendency t o  aarked 

fluctuations of tho F.B.C. at o r  above IIOIXi la l ,  during treat- 
ment, but a tendcncy t o  f a l l  a few ircoks a f t e r  treatment is 
stop-led, and recovery a few weeks t\fter tha t ,  

(2) A more specific ELnalysir of the cells affected must 
avrait fur ther  studies. 

CW 

(3 )  Tho H . B . C . ,  Heao&obln and p la t e l e t s  m r e  not noticeably 

( 4 )  One patient get t ing ZO r pcr t rca tmnt  

affected by the treatments. 

nore nere nauseated. None vamited, 
t v x ,  get t in6 


