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H A Z L E T O N  

, 

Dr. W i l l i a m  O t t ing  
Chief S c i e n t i s t  
Defense Atomic Support Agency 
The Pentagon 
Washington, D. C .  

Dear Dr. Otting:  

I n  accordance w i t h  your suggest ion during M r .  Harry L.  BrownelE 
conversat ion w i t h  you i n  March, I .would  l i k e  t o  confirm 
the  i n t e r e s t  o f  Hazleton-Nuclear Science Corporation i n  
performing s t u d i e s  of  t h e  type previous ly  c a r r i e d  out i n  
P ro jec t  57, and t o  suggest t h e  poss ib l e  na tu re  of o u r  
p a r t i c i p a t i o n  i n  f u r t h e r  f i e l d  t e s t s .  

It i s  our understanding t h a t  an i n t e r e s t  ex is t s  i n  obta in ing  
a d d i t i o n a l  f i e l d - t y p e  information f r o m  which acu te  and chronic 
hazards produced by inadve r t en t  (one p o i n t )  de tona t ion  or 
burning of plutonium-containing weapons may be eva lua ted .  
Apparently, t he  s t r ingency  of p re sen t  weapons-handling regula-  
t i o n s  i s  such t h a t  both l o g i s t i c  and economic p e n a l t i e s  a r e  
imposed. Animal t e s t s  a t  P ro jec t  57 showed no evidence o f  
i n t a k e  o f  body burdens o f  plutonium by dogs; however, t he  
main body o f  t he  cloud apparent ly  d i d  not  contac t  t hese  
animals .  Bio logica l  t o x i c i t y  s t u d i e s  conducted s ince  Pro jec t  
57, have shown under some condi t ions  a h igher  degree of 
r e t e n t i o n  i n  t h e  lung and slower exc re t ion  r a t e s  than pre-  
v ious ly  observed. 

It s e e m  evident  t o  u s  t h a t  any f u r t h e r  f i e l d  work done should 
encompass a t  l e a s t  t h e  fol lowing gene ra l  po in t s :  

Measurements t o  be made should be i n  support  of t h e  
b e s t  cur ren t  evidence of t h e  c r i t i c a l  parameters 
determining b l o l o g i c a l  t o x i c i t y  cf plutonium. 

Detonation or burning condi t ions  should s imulate  t y p i c a l  
s i t u a t i o n s  t o  be a n t i c i p a t e d ,  and the  p r o p e r t i e s  o f  the  
r e s u l t i n g  d ispersed  plutonium should be cha rac t e r i zed  
t o  provide a b a s i s  f o r  r e a l i s t i c  b io log ica l ,  meteoro- 
l o g i c a l ,  and o t h e r  s t u d i e s .  

Exposure of animals should be undertaken on a s c a l e  suf- 
f i c i e n t  t o  i n s u r e  t h a t  a basis for c o r r e l a t i o n  w i t h  
r e s u l t s  o f  l abo ra to ry  s t u d i e s  of t o x i c i t y  i s  e s t ab l i shed ,  
s i n c e  a s i n g l e  f i e l d  t e s t  o f  t h i s  type cannot be expected 
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t o  provide gene ra l ly  app l i cab le  conclusions.  

Measurements made should, as i n  the  past, d i s t i n g u i s h  be- 
tween acu te  and chronic exposures.  However, s i n c e  the  
l a t t e r  i s  p a r t i c u l a r l y  dependent on the in f luence  
of t h e  t e s t  environment on resuspension of deposi ted 
plutonium, an at tempt  should be made t o  o b t a i n  da ta  
which could be used for eva lua t ion  of e f f e c t s  i n  
seve ra l  environments. 

Data c o l l e c t e d  on dispersal and .depos i t i on  phenomena 
should inc lude  s u f f i c i e n t  meteorological,  f a l l o u t  and 
cloud information so  tha t  the  r e l a t i o n s h i p  between 
mul t ip l e  de tona t ions  o r  f i r e s  and inc reased  e x t e n t  
of t h e  plutonium hazard could be es t imated .  

(6) *An a c t u a l  plutonium-bearing device rather than a uranium 
s u b s t i t u t e  should be used f o r  t h e  t e s t  t o  i n s u r e  t ha t  
t y p i c a l  fragmentation and/or burning occurs and t h a t  
r ep resen ta t ive  cloud and p a r t i c u l a t e  c h a r a c t e r i s t i c s  
a r e  obtained.  

The above p o i n t s  a r e ,  of course, rather genera l  ones. However, 
s i n c e  we have not  had an oppor tuni ty  t o  review the  ex tens ive  
c l a s s i f i e d  and u n c l a s s i f i e d  l i t e r a t u r e  on the  subject,we a r e  
not i n  a p o s i t i o n  t o  make more d e t a i l e d  comments a t  t h i s  
t.ime. Such a review should n a t u r a l l y  precede formulat ion 
of a s p e c i f i c  proposa l ,  

S imi la r ly ,  i t  i s  not  f e a s i b l e  for u s  t o  propose i n  d e t a i l  
t he  scope o f  our  own a c t i v i t i e s  i n  such a p r o j e c t ,  bu t  f o r  
t he  purposes of t h i s  l e t t e r ,  I would l i k e  t o  i n d i c a t e  
seve ra l  p o s s i b i l i t i e s  f o r  your cons idera t ion .  

(1) Provide a p r o j e c t  o f f i c e r  and seve ra l  key p r o j e c t  
s taff  members f o r  t echn ica l  coordinat ion,  planning and 
d i r e c t i o n  o f  t h e  f i e l d  p r o j e c t  involv ing  cha rac t e r i za -  
t i o n  of t he  contaminating event and b i o l o g i c a l  e f f e c t s  

samples and provide l abora to ry  a n a l y s i s  for plutonium, 
e t c .  

Expose experimental  animals for determinat ion of 
plutonium in t ake  under condi t ions  of acu te  or  
chronic e-uposure. 

Study t o x i c i t y  and b i o l o g i c a l  e f f e c t s  of exposure of 
experimental  animals t o  plutonium dispers ions ,  inc lud-  

(2 )  Undertake c o l l e c t i o n  of ae roso l ,  f a l l o u t  or o t h e r  

( 3 )  

(4) 

O f f i c i a l  Use Only 



i t t i ng  - 3 -  May 9, 1962 

nsy and h i s topa tho log ica l  examination. 

s p e c i f i c  s t u d i e s  r e l a t i n g  t o  re -eva lua t ion  
.zards of plutonium d i s p e r s a l ,  for example, 

of micrometeor3logical condi t ions,  and 
of  environment on r e d i s p e r s a l  and chronic  

1 1  t c  d i scuss  these p o s s i b i l i t i e s  f u r t h e r  a t  
:e. 

i s t  you i n  eva lua t ing  the  experience and qua l i -  
NSC personnel,  I have enclosed resumks o f  t he  
rs of  the  t e c h n i c a l  s t a f f  and our consu l t an t s .  
Dchure i s  a l s o  enclosed. 

ce t s  note  t h a t  the- f a c i l i t i e s  and personnel 
S a t e  organlzat ions,  Wdclear Science and 
'o ra t ion ,  P i t t sbu rgh ,  Pa., and Hasleton 
11s Cnurch, Vi rg in ia ,  are a v a i l a b l e  t o  

i a n  can be suppl ied  on reques t .  

Of H-NSC. 

:n of 3ur i n t e r e s t  i n  t h i s  p ropam i s  very 

S ince re ly  yours, 

L D g i s  B. Werner 
Vice Pres ident  

I P f  

in ins ,  AEC 



I 

h r l e t o n - h c l e a r  Science Corpor i t ion  (H-NSC) opera t ions  

dre presently cirrled out four prinalp-rl l o c a t i o n s  .ind, 

a8 required, i n  the f i e l d .  Housed a t  4 G 6 2  I s b l m  Way, 

Palo . l t o ,  & l i f o r n i i .  am: hbor:tory Building No. 1 ,  

;.onsi;tlng of 1;,;-~0 sq. f t .  of i l o o r  Rpace i n  uhlch a re  

no;sed t h e  ~ r u l y t l c  i l  chen1PtTy 1 tbord tor lez ,  rabio- 

chemistry f d c i l l t i e s ,  rrdiologlcal 1 :borator ies ,  and t h e  

l l b r u y .  Pxtcutlve o f f i c e s  of t n e  corporit lon mcl Its 

t r o  d i v i s i o n s  - Ufe Sciences and Nuclear Jc iencts  a l s o  

are loca ted  a t  t h i s  dddrass. 

U t e  Sciences mvislcn p m s e n t l y  conduct8 ita oper’stlonti 

at Eulldlng No. 1, an6 d t  thrfie other f a c l l i t l e e  1oc.tted 

nearby: t i t o r a t o r y  B ~ l l d i n g  No. 2 cone1c.tln.g of 553u s a .  

ft. of Zlmr space lo:!ited it 7 5 2  3an :n tonio  Ro.id, Palo 

Rlto; the Re3carch F d u  locsted a t  &lf Moor, h y ,  Cdlltor- 

n la ;  and a Pr lmi te  Lboratory  lointed lr. San Mite0 County, 

h l l d l n g  No. 1 houbee malyt1cd . l  chcmietry,  hgrlculturul 

cnrml . . t ry ,  m d  : n d u z t r l : l  .’yg!enc l , t o r l t o r l e e ,  i n d  an 

L ~ s o c l ~ t e d  in s t rup lcn t i t i on  mou. h i 1 d l n g  No. L houwa 

t h e  .cu te  Tox ic i ty  ind Cnmnl- Tox ic i ty  L tbord to r l e s  t o r  

j tud ies  on anall anlrnils of a l l  kinds; the  :iutopsy snd 

Cl ln l  c d  PJ thology Ld bard to ry ;  tne Inlul~ t lon L t o r a t o r y  , 
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complete with rpec la l  W c - t y p .  l n h d ~ t l o n  c h u b . r s ;  dnd 

l a ~ e l  f a c i l i t i e s  for about 1 0 0  doga. Tho Ibmerirca hm is 

u3.d for l a w  a h 1  studie3 on cattle, ahrep, D+ine and 

poul t ry .  :: reparate s p e c i d l y  equ&pped oad 8trff.d t a c i i i t y  

l u  a v d l d b l e  f o r  e w r i r w n t a t l o n  with pri.rt.8. 

Of 18&8ed l r r d d i . + t i o n  i d c l l i t l o a .  The H-NSC f d O i l i t i e 8  

includei 

for- f irr ion pmdUCts, heavy elaments, And other radlonuclldes; 

the Labe3od Capou~& h b o r a t o r l e r  i n  which c ~ o u n d a  are 

, yn tMelzod  and t a u 4  Wlth V c r ~ O I l B  r8dlonuolid.rj th. 

XndustrLl I r o t o p e r  bboratory  whlch l e  ured for proparing 

r d l o d c t l v e  IOUrc.8 dnd COUntlng atanbnis j  the U a l t h  

P h J s i c n  Iacilitier f o r  radi8tion protect ion,  internal ly  ana 

on a stnaultant or mervice aontmct b i a i s ;  and the Leu- 

Level k d l o u c t i v l t y  P d c l l i t y  with l n b o r i t o r i m  devoted t o  

iow-level r d i o i c t l v l t y  moaruraaont. 

tne bdloahamlstry Liboratory 0qUipp.d for arwlysla 

- 2 -  
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Tho  Ufe Seiancor Mvlrlon of Ilazleton-Nucloar Saionce 

Corporation, headquartering bt 4062 Fabian Way, t a l 0  Uto, 

California, mdnt.iD8 tho following f a c l l i t i o r t  

Labora tom No, 1, 4062 h b l n n  Yay. Pal0 Al to .  

8tm hboratorior - Tho.@ laboratorios aro r ta f tod bnd 

.quipped for naearch and d e v o l o ~ n t  i n  omanlc u u l y t l a a l  

procoduro~, Of which post ic lbr mmlduo andy8 i r  1 8  a typical 

problun. h c i l i t l e i  also inaludo a Volatllo IXmwundr Roan, 

caaplotely oxploa1on p m f ,  ror hnndliw harudour 8atoria18, 

a large nn’ ige lrted  roa  lor  -10 storago d 8p.cial cold 

studies ,  a separate lnrtlwunt roOa and a lockad chmuical e t o r m  

ama . 
Jndumtrial iene Labomtory - A aoparatd ieolated mom housor 

tn l r  laboratory6 uhom amlyeee of rir u m p i s r  md bloloyical 

materials (urine, b lood)  am conbuctad t o r  load, rolonium, 

mercury, an4 othor envlronuntal contaminant6 under indurtrial 

m d  gcivcnment monltur lng pfoyam8. 

h b o r b t o r y  No. 2 ,  73 0 San Pntonio Road, Palo A l t o .  

Acute Toxlcicy k b o r a t o a  - This houaeB work m a 8  for m u t e  

t o x i c i t y  BtUdle.3, much a6 01-81 and fntr8p.ritorwal toxicology‘, 



&&.8tiOtY T b bora= - A l abora tory  for inhalation toxicology 

rtudler oontdn lw d y n d o - t y p e  inhalation chnmbora, dralgned 



5.k Reseam h m  located at  B l r  Meon 4, k l i i o n s i a ,  p r o v l b . ~  

fncilitios ror 1- animal stYdlet3, much a8 osttloe sheep, 

&ne, andpouitrg. 

The - t o  o a t  Sari P a m a l o c o  Intrrastiorul Airport, 

utilizer t a c l l l t l o 8  urd trrimd prmonnol of Aaiat lo  Ankpal 

hports, I n o . ,  for stud ie~  dth wonlay8 and othw primatee. 

a. 

b. 

C .  

d .  

e .  

P. 
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Tho Nuclear Sci8nces D i v i s i o n  of H a z l e t o n - h c l e a r  Sclenoe 

Corporation maintains  the f o l l o r i r y  r a c l l l t l e s  a t  1062 Fabian 

Uay, ?a10 Alto, Califomlo. 

i 
I b d l O C h & r t ~  I a b o r a t o a  - This l abo ra td ry  i s  o u t t i t t ~ d  with 

the in3trU8Wnt6 and apparatus Of d gencM1 chsmio t l7  l abo ra to ry  

but -wi th  considorable  a d d i t i o n a l  squiplnent for a n a l y t i c a l  radio- 

a c t i v i t y  app l i ca t ions ,  includl-r a c t i v a t i o n  uaalysen, i so tope  

d i l u t i o n ,  and ra.llom4tric 8na lys i s .  It 1 8  p r O V i d O 6  with the 

m a t e r i a l s  md appsrcltur for hmdl iry  many a p p l i c a t i o n s  o r  t ra :e r  

teohniques,  i nc lud ing  i o n  exchlflp., so lvent  e x t r a c t i o n ,  chunical 

k l n e t i c r ,  r e a c t i o n  m e c h o n i a ~ ,  r o l u b i l i t y ,  vapor pPessrmp0, 

transport p h e n w n a  such ds  d t f h r i o n  2nd migration, erorlcn, 

znd cor ros ion .  An Aseoclated count ing mcm conta ins  alpha g i s  

f l o w  and a c i n t l l l . i t l o n  d e t e c t o r s ,  bota countem, and single ana 

multichannel g m  spoct roautars .  

k w - h v e l  RaQIoact lv l ty  b c i l i t g  - T h l L  inc ludes  two n d l o -  

chemist- l r b o r a t o r i e r ,  a sample pmparatlon l abore tory ,  nnd a 

low-level r a d i o a c t i v i t y  counting room contalnl!?g low-level 

i o u n t e r s  for d e t e m i n l n g  a l p t a ,  beta ,  and ppma a c t i v l t l e s  l t i  

all typee  cf low-level r a d l o n c t l v e  sanrples, inc ludlng  rolls, 

banef  m i l k ,  p l a n t a ,  and mter spacLmah:.. 

-1- 
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LOUIS B. WERNER 

Vice President 

SUMMARY 

D r .  Werner is an internationally known radiochemist 
who has had over fifteen years of academic, govern- 
ment laboratory, and diplomatic-scientific experience. 
His early accomplishments Include work on the sepa- 
ration of the first reactor-produced plutonium and 
isolation of the first pure sample of curium. His 
late work included the Investigation of radioactive 
contaminant effect on various materials and the in- 
vestigation of other radiological effects of atomic 

Corporation, where he directs the program In nuclear 
energy, he served as the U.S. Atomic Energy Com- 
mission's (AEC) representative for the United King- 
dom and Ireland. 

I weapons. Before joining Hazleton-Nuclear Science 

EDUCATION 

B. S. College of Idaho Chemistry 
Ph.D. University of California Radiochemistry 

EXPERIENCE 

Scientific Representative, U.S. Atomic Energy Com- 
mission, U. S. Rnbassy, London, England, two years. 
Duties involved representing the AEC in the United 
Kingdom and Ireland for the purpose of encouraging, 
developing, or implementing mutual co-operation in 
the peaceful use of atomic energy and representing 
the AEC on other matters appropriate to its program 
and mission. 

Associate Head, Chemical Technology Division, U. S. 
Naval Radiological Defense Laboratory, San Francisco, 
California, two years. Duties involved administra- 
tion of the Division's technical program in Atomic 
Weapons Tests. A typical field-program budget 
amounted to one to two million dollars, for a one 
to one and a half year program, and involved approx- 
imately 75 to 100 scientists, engineers and tech- 
nicians during the peak periods. The program had 
to do primarily with investigation of radiological 
effects of atomic weapons (radiation and fallout) 



Louis B. Werner 

EXPERIENCE (Continued) 

and their impact on military objectives. 

Head of Fallout Pro ram, U.S .  Naval Radiological 
Defense Laboratory 7 USNRDL), nine months. Pro- 
gram investigated nature of fallout and fallout 
event, developed methods for prediction of fall- 
out from nuclear weapon detonations. 

Head of Contamination-Decontamination Program, 
USNRDL, four and one-half years. Program investi- - gated interaction between surfaces o f  materials and 
radioactive contaminants, solid and liquid; developed 
decontamination agents and procedures. 

Surface chemistry and heavy element research, USNRDL, 
two and one-half years. 

Research Assistant, Radiation Laboratory, University 
of California at Berkeley (coincident with graduate 
school studies), three years. Investigated chemistry 
of the new elements americium and curium under 
P r o f .  Glenn T. Seaborg and Prof. I. Perlman, Dis- 
covered the americium V oxidation state; Isolated 
the first pure sample of curium. The latter work 
comprised his Ph.D thesis. 

Research Assistant, Manhattan District Atomic Energy 
Project, three and one-half years. Worked at Oak 
Ridge, Tenn., Richland, Wash., and the University of 
Chicago. At University of Chicago, with D r .  B. B. Cunn- 
ingham, isolated the first pure sample of the new 
element, plutonium. Other work involved separation 
of the first reactor-produced plutonium at Oak Ridge 
and studies of the chemical properties of plutonium 
using minute (microgram) quantities of the element 
then available. 

PROFESSIONAL ACTIVITIES 

Sigma X1 



Louis B. Werner 

PUBLICATIONS 

"The First Isolation of Plutonium" 
Cunningham, B. B. and Werner, L. B. 
Journal of the America1 Chemical Society - 71, 1521 (1949) 

"The Pentavalent State of Americium" 
Werner, L. B. and Perlman, I. 
Journal of the American Chemical Society - 73, 495 (1951) 

"The First Isolation of Curium" 
Werner, L. B. and Perlman, 1. 
Journal of the American Chemical Society - 73, 5215-17 (1951) 

"Estimates of Heavy Isotopes Formed in Atomic 
Process e s 

Werner, L. B. 
U.S. Naval Radiological Defense Laboratory Report, July 195: 

"Chemical, Physical and Radiochemical Characteristics 

Werner, L. B. and Tompkins, E. R. 
Weapons Test Report, September 1955 

"Percentage of Weapon Debris Removed by Local Fallout" 
Werner, L. B. 
U.S. Naval Radiological Defense Laboratory Report (1956) 

"Summary of the Atomic Energy Program of the United 

Atomic Energy Commission, London, March 1960 

I 

of Fallout at a Pacific Field Operation" 

Kingdon" 



RALPH W. FOGLEMAN 

Vice President 

SUMMARY 

Dr. Fogleman was formerly Manager, Western Division, 
Hazleton Laboratories, Inc. from 1957 to 1960. P r i o r  
to that time he was Head of the Agricultural Chemicals 
Department in Hazleton Laboratories' Falls Church, 
Virginia Division from 1954 t o  1957, and Head of the 
Experimental Farm from 1953 to 19%. He was, as a 
toxicologist, assigned to the U.S. Army Veterinary 
Corps, Gassing Branch, Chemical Corps Medical Labo- 
ratories, Army Chemical Center,\ Maryland, from 1950 
to 1953. Before 1953 he practiced Veterinary Medi- 
cine in Lknaha, Nebraska and Dallas, Texas. 

EDUCATION 

D. V. M. - Kansas State University 

Advanced Courses - Physiology and Biochemistry 
University of Maryland 

EXPERIENCE 

Toxicology of pesticides and food additives. Evalua- 
tion of limits of safety of chemicals in agriculture 
and industry. Consultant to industry on problems of 
industrial hygiene and toxicology. 

PROFESS1 ONAL 
ACTIVITIES 

American Veterinary Medical Association 
American College of Veterinary Toxicologists (Coundlc-' 
U.S. Livestock Sanitary Association 
Animal Care Panel 
New York Academy of Science 
American Chemical Society - Agriculture & Food Divisi@!: 
American Industrial Hygiene Association 
Northern California Branch 



R. W. Fogleman 

PUBLI CAT1 ONS 

Fogleman, R. W., et al., The Respiratory Effects of 
Inhaled Toxic Vapors Dispersed in Air: I. An Appa- 
ratus for Quantitative Measurements of Inspiratory 
and Expiratory Air, Chemical Corps Medical Labo- 
ratories Research Report No. 179, Army Chemical 
Center, Maryland, April, 1953. 

Fogleman, R. W., et al., The Respiratory Effects of . Inhaled Toxic Vapors Dispersed in Air: 11. The 
Subacute Effects on Dogs of Low Inhaled Dosages of 
GB Administered by the Dosimetric Technique, Chemi- 
cal Corps Medical Laboratories Research Report 
No. 287, Army Chemical Center, Maryland, June,1954. 

land, Acute Narcotic Effects of Monochloromonomethane, 
"Arch. Inc. Hyg. Occupational Med." - 7, 526-8, 1954. 

Fogleman, R. W., et al., Army Chemical Center, Mary- 

Fogleman, R. W., Analytical Methods for Pesticides, 
Plant Growth and Food Additives, Chapter XIV I 

Toxicological Testing Methods. (In press) 

Contributor to the publication, "Residue Reviews", 
and member of the Editorial Board. 



PAUL KRUGEH 

Nuclear P r o j e c t s  Department, Manager 

SUMMARY 

D r .  Kruger h a s  t e n  y e a r s  of research experience i n  
nuc lea r  technology s t a r t i n g  with h i s  work at  MIT i n  
1949. Under Dr. Kruger's supe rv i s ion  of the Depart- 
ment of Chemistry of NSEC i n  P i t t sbu rgh ,  Pennsylvania,  
r e sea rch  and development programs have been developed 
f o r  radiochemistry,  r e a c t o r  technology, and the i n -  
dustrial u t i l i z a t i o n  of r ad io i so topes .  

EDUCATION 

B. S. Mass. I n s t i t u t e  of Technology C h e m i s t r y  
Ph .D. Un ive r s i ty  of Chicago Nuclear Chemistry . 

EXPERIENCE 

Dr. Kruger assisted i n  s e t t i n g  u p  the rad io i so tope  
r e s e a r c h  and development programs t o  be c a r r i e d  o u t  
i n  t h e  new i s o t o p e  l abora to ry  of tne General Motors 
Technical  Center .  While a t  General Motors he p a r t i c -  
i p a t e d  i n  studies on nuc lea r  magnetic resonance and 
X-ray f luo rescence  a n a l y s i s .  

Dr. Kruger, as Manager of t h e  Department of Chemistry 
a t  NSEC, was responsible f o r  the development of the 
programs w i t h i n  t h e  department, which p r e s e n t l y  cover 
t h r e e  broad areas of nuclear technoloey: 
r a d i o a c t i v i t y  measurements, ( 2 )  Radiochemistry, and 
( 3 )  I n d u s t r i a l  u s e s  of r a d i o i s o t o p e s .  The first area 
inc ludes  s e r v i c e  programs for fallout a n a l y s i s  and 
s i t e - su rvey  a n a l y s i s ,  and research and development pro- 
grams on l a r g e - s c a l e  t r a c e r  experiments.  The second 
area inc ludes  s e r v i c e  programs on r o u t i n e  measurements 
of r a d i o a c t i v i t y  burnup de termina t ions ,  dosimetry, 
a c t i v a t i o n  a n a l y s i s ,  and t h e  d i f f u s i o n  of cyclotron-  
produced, c a r r i e r - f r e e  r a d i o i s o t o p e s .  Many 1-esearch 
and developnent proErams for r e a c t o r  development have 
been performed. "he t h i r d  area inc ludes  r e sea rch  and 
development, p i l o t - p l a n t ,  and product ion problems of 
i n d u s t r y  f o r  which programs i nvo lv ing  r a d i o a c t i v i t y  
measurements can be devised. 

(1) Low-level 



Paul Kruger 

PROFESSIONAL ACTIVITIES 

Member of American Nuclear Society 
American Chemical Society - Nuclear Engineering niv is io i  



Paul Kruger 

PUBLICATIONS 

IlCyclotron-Produced Carr ier-Free Radioisotopes" 
P. Kruger and I.  J. Gruverman 
J. Applied Radia t ion  and Iso topes ,  3, 21-31 (1959) 

"Applicat ion of Radioact ive Trace r s  t o  O i l  Production" 
P. Kruger 
45th annual meeting of Compressed G a s  Aseociation, Inc. ,  

" S p e c i f i c a t i o n  Survey f o r  Radiocarbon D a t i n g "  
P .  Kruger 
American Antiqui ty ,  23, 2, (1957) 

IIRadiochemistry Solves  Problems i n  Reactor Technology" 
P. Kruger 
Industrial  Science and Engineering, November 1958 

l ' I n d u a t r i a l  Trac ing  w i t h  Radioisotopes" 
P. Kruger 
Symposium on Indus t r ia l  U t i l i z a t i o n  of Radioisotopes,  

"Low-Level Neutron Dosimetry w i t h  S e n s i t i v e  F o i l  Methods" 
P. Kruger 
Nucleonics, lJ No. 6, 116 (1958) 

I'Determination of Srgo A c t i v i t y  i n  Waters w i t h  1on-Exchant:i 

C .  W .  S t an ley  and P. Kruger 
Nucleonics, - 14, No. 11, 114 (1956) 

"Radiochemical S t u d y  of the Separa t ion  of Lrtnthanu from 
Bariu by Cation Exchanger; Genet ic  Study of D a  lb and 
a La 1% Reservoir"  

P. Kruger and C . D. Corye l l  
J .  Chemical Education, 2, 280 (1955) 

"Evidence f o r  25.5-day sr-76-eec Rb Chainll 
P. Kruger and N. Sugarman 
Phys ica l  Review, 2, 158 (1953) 

"The Measurement of the S t a b i l i t y  of a Complex Ion With 

P. Kruger and J. Schubert 
J .  Chemical Education, s, 196 (1953) 

New York, January 1958 

. 

Baltimore, Apri l  1958 

Concentratione1 

Rad io t r ace r s  and I o n  Exchange Resins" 



Paul Kruger 

PUBLICATIONS (Continued) 

" I d e n t i f i c a t i o n  of 2.0-hr Nd149 and Search for Nd1IjlvV 
P .  Krueer and C .  D. Corve l l  -- ~ I -  ~ 

.~ 

Mass. I n s t .  of Tech. L.N.S.E. Progress  Report, 
PP. 77-83, July 1950 

"Rapid Rare Earth' Separations" 
P. Kruger, J.  A.  Marinsky, and C .  D. Coryell 
Mass. I n s t .  of Tech. L.N.S.E. Progress Report, 
PP. 57-58, July 1950 

. 
'.. I 



ROBERT H. KING 

Chemistry Department 

SUMMARY 

Dr. King is a biochemist with fourteen years post-doctoral 
experience in the field. He has taught and directed re- 
search in nutritional biochemistry at the University of 
South Dakota Medical School, and later was in charge of 
agricultural research chemistry at the University of 
Wyoming. Before joining H-NSC he served as project leader 
in bioassay test technology and as chemical division 
project co-ordinator at the U. S. Army Proving Ground at 
Dugway, Utah. 

. Dr. King is now head of the Biochemistry Section at H-NSC 
and has responsibility for biochemistry activities of 
H-NSC and its clients. 

EDUCATION 

B.A. University of British Columbia Chemistry 
B.S.A. University of British Columbia Biology 
M.S. McGill University Animal Nutrition 
Ph.D. Purdue University Bi ocherni s try 

EXPERIENCE 

Project Leader, Bioassay Test Technology, Dugway Proving 
Ground, two years. This work involved development of 
assay procedures for field application in support of the 
field test program "Operations in Chemically Contaminated 
Areas," and included acute animal toxicity, enzyme in- 
hibition, and decontamination studies. 

Project Coordinator, Chemical Division, Dugway Proving 
Ground, two years. Staff duty in the office of the 
Division Chief was concerned with preparation and review 
of field test technology reports on sampling and analysis 
procedures; dissemination, decontamination and protection 
systems; and biological effects of toxic chemical agents. 

Head, Agricultural Research Chemistry Department, University 
of Wyoming, three years. Direction of applied research 
on chemistry of wool, poisonous plants, insecticides, 



ROBERT H. KING (Cont'd) 

herbicides, food and feed production and preservation; 
basic research on nutrient factors affecting animal fat 
metabolism. 

Assistant Professor of Biochemistry, University of South 
Dakota, seven years. This experience included teaching 
and research in nutritional biochemistry in medical, 
graduate and undergraduate programs; advanced courses in 
vitamins and hormones; direction of Master's theses; 
medical technology counselling; and co-operation with 
medical-hospital personnel. 

PROFESSIONAL ACTIVITIES 

Fellow, American Institute of Chemists 
(national committee on new chapters and expansion) 

Fellow, American Association f o r  the Advancement of Science 
Member, American Public Health Association 

(councillor on foods and nutrition, western branch) 
Member, American Chemical Society 
Member, New York Academy of Sciences 
Member, Society of the Sigma Xi 



. .  

ROBERT H. KING 

PUBLICATIONS 

Oxidation-reduction potentials of lactic acid bacterial 
cultures, B.S.A. thesis, U. Brit.Co1. 1939, Directed by 
Blythe A. Eagles. 

Relative ability of sheep, rabbits, and guinea pigs to 
digest pasture herbage feed fractions, M.Sc.thesis, McGill 
Univ., 1940, directed by E..W. Crampton. 

Concentration of the unidentified growth factor in con- 
densed fish solubles, Ph.D. thesis, Purdue Univ. 1948,direct 
by S. M. Hauge (Dee. 1956) published in Archives of 
Biochemistry - 24, 330 (1949). 

Animal protein factor in condensed fish solubles, Pro- 
ceedings South Dakota Academy of Sciences 28, 59 (1949). 
Choline deficiency in the weanling albino rat Proceedings 
South Dakota Academy of Sciences - 29, 97 (19501. 
Choline and vitamin B-12 in nutrition of the weanling al- 
bino rat, with N. D. Korbitz Proceedings South Dakota 
Academy of Sciences 30 - 9  122 (1951), presented American 
Chemical Society, Milwaukee, April 1952. 

Isolation and characterization of human urinary porphyrins, 
with J. W. Holleman, and E. H. Shaw, Proceedings South 
Dakota Academy of Sciences 30 - 9  137 (1951). 
Congenital alopecia in the albino rat, with G. H. Stidworthy 
Proceedings South Dakota Academy of Sciences s, 140 (1951). 
Thyroid effects on vitamin metabolism in the rat, with 
G. H. Stidworthy, Proceedings South Dakota Academy of 
Sciences 2, 248 (1952). 
Potentiation of fatality in the choline-deficient rat, 
with R. S. Jernstrom, Proceedings South Dakota Academy of 
Sciences 32 179 (1953). 

Nutrition and physical activity in the albino rat - pre- 
liminary study of controlled thiamin deficiency, with M. 
Grodsky, Proceedings South Dakota Academy of Sciences 2, 
187 (1954). 



GEORGE D. MEYDING 

Toxicology-Pharmacology Department 

SUMMARY 

Mr. Meyding is a b i o l o g i s t  i n  the Toxicology- 
Pharmacology Department a t  Hazleton-Nuclear 
Science Corporation. He was formerly a b i o l o g i s t  
and pharmacologist  a t  Hazleton Labora tor ies  i n  
F a l l s  Church, V i rg in i a .  

EDUCATION 

B. S .  - Georgetown Univers i ty  
. Graduate s t u d i e s  i n  gross and micro- 

scopic  anatomy, Physiology and Bio-  
chemistry - Georgetown Univers i ty  
Graduate School and School of Medicine. 

M. A .  - San Jose S t a t e  College - I n  progress  

EXPERIENCE 

Conducted pharmacological s t u d i e s  and tox ico log ica l  
s t u d i e s  on a wide v a r i e t y  o f  chemicals used as p e s t i -  
c ides ,  drugs, and food a d d i t i v e s .  Conducted research  
i n  cancer  chemotherapy, e lectrophysiology,  and ac-  
t i v e  t r a n s p o r t  systems. 

PROFESSIONAL ACTIVITIES 

American I n d u s t r i a l  Hygiene Associat ion 

Animal Care Panel 
Biometrics Socie ty  

Northern Ca l i fo rn ia  Branch 



W I L L I A M  LEE 

Nuclear Systems Research and Development 

SUMMARY 

M r .  Lee i s  n a t i o n a l l y  recognized as a n  a u t h o r i t y  
i n  the  h ighly  s p e c i a l i z e d  a r e a  of nuc lea r  de t ec t ion  
and measurement systems. P r i o r  t o  jo in ing  H-NSC, 
he was i n  charge of the Radiat ion Physics  Depart- 
ment f o r  t h e  f i r m  of Edgerton, Germeshausen and 
Grier a t  t h e i r  Santa Barbara, Cal i forn ia  f a c i l i t y .  
There he was respons ib le  f o r  e s t a b l i s h i n g  and 
d i r e c t i n g  an  outs tanding  program of research  and 
development i n  nuc lea r  d e t e c t i o n  systems and methods. 

M r .  Lee is unusual ly  well-equipped by h i s  experience 
t o  apprec i a t e  t he  s p e c i a l i z e d  ins t rumenta t ion  needs 
i n  both a r e a s  of sc i ence  served by H-NSC s i n c e  he 
w a s  himself f o r  many yea r s  s t r i c t l y  a "user . "  As 
a research  i n v e s t i g a t o r ,  M r .  Lee made many s i g n i f i -  
can t  con t r ibu t ions  t o  the  f i e l d s  of  radiochemistry,  
radiobiology, biochemistry,  food technology and 
a g r i c u l t u r a l  and i n d u s t r i a l  chemistry.  

As a s p e c i a l i s t  i n  nuc lea r  ins t rumenta t ion  develop- 
ment, he has e f f e c t e d  many valuable  advancements 
i n  the  s t a t e - o f - t h e - a r t .  

EDUCATION 

B.  A .  Univers i ty  of Ca l i fo rn ia  Chemistry 
Berkeley, Ca l i fo rn ia  

EXPERIENCE 

Head, Radiat ion Physics Dept., Edgerton, Germeshausen 
and Grier, Inc . ,  Santa Barbara, Ca l i fo rn ia  1/60-1/62. 
I n  charge of research  and development programs i n  
nuc lea r  d e t e c t o r s ,  fluors and s c i n t i l l a t o r s ,  exper i -  
mental nuc lea r  measurement systems. Responsible f o r  
many s i g n i f i c a n t  new developments inc luding:  

1. Extended range ra te -meter  c i r c u i t  us ing  dead-time 

2 .  A r a d i a t i o n  t ime-o f -a r r iva l  f a l l o u t  o r  nuc lear  

3. Systems f o r  genera t ing  extremely s h o r t  l i g h t  or 

ga t ing  p r i n c i p l e s .  

acc iden t  meter.  

e l e c t r i c a l  p u l s e s  f o r  t iming o r  measuring purposes.  



W i l l i a m  Lee 

TUSLICATIONS 

"Al te ra t ions  i n  Metabolism of  C-14 Labeled Glycine 
Following Severe h r n  I n j u r y , "  Fed. Proc.  - 13, p.  249 
(1954) 

"Phospholipid Cnanges i n  Rat Skin After Exposure t o  
Radiant Thermal I n j u r y , "  Archives of Biochem. and 
Biophysics - 54, p ,  146-53 (1955) 

"The Combined E f f e c t s  of Thermal Burns and Whole 
Body X- i r r ad ia t ion , "  Annals of Surgery _. 142, p .  66-75 
( 1 9 5 5 ) ,  Co-author 

nuc l ide  Mixtures. Complement Sub t rac t ion  Method," 
Analy t ica l  Chemistry - 31, p.  800-06 (1959) 

"Xenon S c i n t i l l a t o r  as  a Gamma I n s e n s i t i v e  Neutron 
Detector ,"  EG&G Report #TN-8A (March 1961) 

I "Direct Est imat ion o f  Gamma-ray Abundances i n  Radio- 

"The EG&G Fluor  Decay Time System," EG&G Report 
#'IN-11 ( Ju ly  1961) 

"Phase I Prel iminary Report - Tri t ium Monitoring 
System," EG&G Report #s-60 (Oct.  1961) 

. . . 



ELMERR. SMITH 

Senior  Radiochemist 

SUMMARY 

M r .  Smith is an experienced radiochemist  w i t h  s t u d i e s  
i n  a v a r i e t y  of f i e l d s ,  inc luding  f i s s i o n  product and 
cor ros ion  product analysis, a c t i v a t i o n  ana lys i s  of 
b i o l o g i c a l  mater ia l ,  decontamination e tud le s ,  t r a c e r  
s t u d i e s ,  a p p l i c a t i o n  of rad lo ieo topes  t o  i n d u s t r i a l  
problems. Mr. Smith has  been an I n s t r u c t o r  i n  Bio- 
phys ics  a t  a major medical co l l ege .  He i s  p r e s e n t l y  
Supervisor  of Hazleton-Nuclear Science Corpora t ion ' s  
radiochemistry programs. 

EbZTCATION 

B.S.  - Unive r s i ty  of Wisconsin - Chemical Engineering 

Four yea r s  of graduate  work I n  Biophysics a t  t h e  
Univers i ty  of Cal i fo rn ia  

EXPERIENCE 

Senior  S c i e n t i s t  i n  Radiochemistry, Bettis Atomic 
Power Laboratory, Westinghouse E l e c t r i c  Corporation. 
Group Leader of Chemistry Sec t ion  of MTR-ETR S i t e  
I r r a d i a t i o n s  Group, 1957-1961. Duties included 
a n a l y t i c a l  and radiochemical ana lyses  on i f i -p i le  f u e l  
and non-fuel experiments; c i r c u l a t i n g  volume determi- 
na t ions ,  l e a k  d e t e c t i o n  us ing  rad io iso topes ;  design 
of r a d i a t i o n  monitoring systems; e f f e c t s  of gamma rays 
on chemical poisons f o r  r e a c t o r s ;  a c t i v a t i o n  analyses;  
and r e c o i l  range s t u d i e s ,  as well  as p repa ra t ion  of 
procedures f o r  chemical decontamination. 

Applicat ions Engineer, Beva Laboratory, 1957. This 
p o s i t i o n  encompassed the  use of r ad io i so topes  i n  
indus t ry ,  design of new nuc lea r  measurement i n s t r u -  
ments and s a l e s  engineer ing.  

Research Ass i s t an t ,  Sloan Ke t t e r ing  I n s t i t u t e  f o r  
Cancer Research, 1954-56. P o s i t i o n  held was Group 
Leader i n  t h e  determinat ion of t r a c i n g  metals  i n  
humans by neutron a c t i v a t i o n  and w e t  chemical a n a l y s i s  
t o g e t h e r  with a gues t  appointment i n  Biology M v i s i o n  
a t  Brookhaven National Laboratory.  Other a c t i v i t i e s  
included I n s t r u c t o r  i n  Biophysics a t  t h e  SKI Divis ion 
of Cornel1 Medical College.  



Elmer R.  Smith 

EXPERIENCE (Continued) 

Research Ass i s t an t  i n  Biophysics, Lawrence Radiation 
Laboratory, 1951-54. Duties cons i s t ed  of neutron, 
proton, and alpha a c t i v a t i o n  ana lyses  p r o j e c t s ,  develop 
ment of ion-exchange s e p a r a t i o n  procedures and t r a c e r  
s t u d i e s .  

Biochemist, Los Alamos Sc ien tS f i c  Laboratory, 1947-49. 

PROFESSIONAL A C I M T I E S  

American Chemical Soc ie ty  
sigma xi. 

< 



Elmer Robert Smith 

PUBLICATIONS 

"Recoil Range of  F i s s ion  Products i n  Zirconium." 
Authored by E.  R .  Smith and P .  W .  Frank, November 1959 

"Analysis of Trace Elements i n  Human Tissues ,  
I1 the  Lymphomatous Diseases ."  CANCER 10, 151-160. Authored 
by H. J .  Koch, E. R .  Smith and J. Mc Nexy,  1957 

"Analysis of Trace Elements i n  Human Tissues,  
I Normal Tissue. ' '  CANCER 9, 499-511. Authored by H .  J. Koch 
E.  R .  Smith, N .  F. Shimp arid J.. Connor. 1956 

"The Determination of Copper and Zinc i n  Normal and Pathologil 
Human Thvroid Tissue ."  Presented a t  annual meetlm of Americ: 

WAPD-TM-198 

Goi te r  Society,  Oklahoma C i t y .  Journal  of C l i n i c a i  Endocrin- . ology and Metabolism - 16, 123-219. Authored by H. J.  Koch and 
E. R.  Smith. 1956 

"Methods and Resu l t s  of Spectrographic Analysis of Human Blooc 
and T i s sue . "  Presented a t  the  P i t t sburgh  Conference on 
Analytic Chemistry and Applied Spectroscopy, P i t t sburgh  Penns: 
vania .  Authored by N .  F. Shimp, J. Connor, A .  L.  Pr ince,F.  E .  
Bear, H. J.  Koch and E. R .  Smith. March 4, 1955 

"Copper Metabolism i n  Normal Long Evans Rats." U.C.R.L. 3520 
Authored by J .  K. Ashikawa, E.  R .  Smith and H.  L. Helwig. Sept 

"Separation of Fe, Coy ~ and P on Synthet ic  Resin." U.C.R.L.  
2655. Authored by H .  L.  Helwig, J .  K .  Ashikawa and E.  R.  Smi t  

"Separation of Fe and Co on Synthet ic  Resin." U.C.R.L. 2296. 
Authored by H .  L. Helwig, J .  K .  Ashikawa, H .  Clokie and E. R .  
Smith. 1953 

1956 

1954 



DONALD C. LAWRENCE 

Nuclear Products Department 

SUMMARY 

M r .  Lawrence is a heal th-phys c i s t  w i t h  f i v e  years  of 
graduate  s tudy  and experience i n  t h e  f i e l d  commencing 
with h i s  work as an AEC Radiological  Physics Fellow. 
A s  a research  engineer  a t  Atomics I n t e r n a t i o n a l ,  
M r .  Lawrence organized and d i r e c t e d  var ious research  
programs i n  r e a c t o r  technology and r a d i a t i o n  phys ics .  
Before j o i n i n g  H-NSC he d id  f u r t h e r  graduate  study, 
research  and teaching  i n  t h e  f i e l d  o f  medical phys ics .  

M r .  Lawrence is now head of the  Health Physics Sect ion a t  
H-NSC and has r e s p o n s i b i l i t y  f o r  h e a l t h  physics  a c t l v i t i e s  
of H-NSC and i t s  c l i e n t s .  

EDUCATION 

B.S. Univers i ty  of Washington Physics 
M.S. Un ive r s i ty  of Washington Nuclear 

Engineering 
UCLA Medical Center Medical Physic: 

EXPERIENCE 

U.S.P.H.S. Ph .D Fellow i n  Medical Physics, UCLA Medical 
Center, one year .  I n  connection with t h i s  program, he workt 
as Radiat ion P h y s i c i s t  a t  Harbor General Hospi ta l ,  Los 
Angeles, where he provided r a d i o l o g i c a l  phys ics  support  
f o r  t h e  r a d i a t i o n  therapy and r ad io i so topes  c l i n i c s ,  and 
taught  elements of nuclear  phys ics  t o  r e s i d e n t  r a d i o l o g i s t s  

Responsible Engineer, Radiat ion Measurements Unit, Atomics 
I n t e r n a t i o n a l ,  two and one-half y e a r s .  H e  he ld  prime 
r e s p o n s i b i l i t y  for organizing and d i r e c t i n g  s t u d i e s  i n  reac.  
t o r  technology. Additional experience included hazards 
eva lua t ions  on P r o j e c t  Rover, development of f lux moni- 
t o r i n g  systems and a s o l i d  s ta te  r a d i a t i o n  dosimeter .  He 
a l s o  provided assistance to t h e  Health Physics Division 
by designing and us ing  s p e c i a l i z e d  r a d i a t i o n  d e t e c t i o n  
systems, and providing t r a i n i n g  f o r  h e a l t h  physics  per -  
sonnel i n  areas of r a d i a t i o n  measurements and r a d i o l o g i c a l  
s a f e t y .  

AEC Health Physics Fellow, Un ive r s i ty  of  Washington, e ighte i  
months. Work a s  an AEC Fellow inc luded  r e sea rch  i n  fast 
neutron dosimetry, s h i e l d i n g  design, and development of 
c a l i b r a t i o n  f a c i l i t i e s  i n  a d d i t i o n  t o  t r a i n i n g  i n  p r a c t i c a l  
h e a l t h  physics  a t  t h e  Hanford Labora tor ies .  



DONALD C. LAWRENCE (Cont 'd) 

PROFESSIONAL ACTIVITIES 

Health Physics Society,  Board of Directors, Southern 

Tau Beta P i  - National m i n e e r i n g  Honorary 
Alpha Epsi lon Delta - Pre-medical Honorary 

Ca l i fo rn ia  Chapter, Chairman, Education Committee 



Donald C .  Lawrence 

PUEiLI CATIONS 

"Fast Neutron Dosimetry of hi-Be Neutron Source" 
M .  S. t h e s i s  1958 

"Prel iminary I n v e s t i g a t i o n  of t h e  Radiat ion Environment of 
the  Proposed KIWI-B Test S i t e , "  NAA-SR 3210, 1958 (Coauthor) 

"Fabr ica t ion  of "hick Beta Sources," Health Physics - 2 217 (I! 

"Mixed Radiation Dosimetry of a Plutonium-Beryllium Neutron 
Source," Health Physics - 2 95 (1959) 

"Conductivity Changes In  I n s u l a t i n g  Materials as a Mechanism 
of Radiation Dosimetry," 

'%adloisotopes i n  t h e  OMRE, 

Health Physics,  - 4 189 (1960) 

NAA-SR memo 1958 

"First Summary Report on t h e  Radioisotopic  Inves t iga t ion  of 
OMRE Coolant, NAA-TDR 4594 (1959) 

Plus o t h e r  i n t e r n a l  Atomics I n t e r n a t i o n a l  pub l i ca t ions  of 
s i m i l a r  n a t u r e  

. . . 



GERALD H. HAMADA 

Nuclear Projects DeDartrnent 

SUMMARY 

Mr. HBmada'B present activity at H-NSC is carrying 
out programs involving low-level counting and per- 
forming other analyses in the radio-chemical field. 

EDUCATION 

B.A.  University of Hawaii Chemistry 
New York University Graduate School - - Advanced Courses in Chemistry 

EXPERIENCE 

Five years with the United States Atomic Energy 
Commission's Health and Safety Laboratory as a 
radiochemist, doing method development and re- 
search in the specialized field of low-level count- 
ing. 
work f o r  the Corps of Engineers. 

Prior experience included materials testing 



ISAWRE PERLMAN 

Consultant 

SUMMARY 

Dr. Perlman is a world-renowned scientist whose 
research has involved radioactivity applied with 
unique versatility to greatly diverse fields. He 
was a pioneer in the application of radioactive 
tracer techniques to physiological problems, and 
his knowledge of radiochemistry was utilized ex- 
tensively during the Manhattan Project. In 1947 
he and Dr. Louis B. Werner were the first to chemi- 
cally isolate the element curium. In more recent 
years he has been the discoverer of numerous isotopes 
Dr. Perlman's many awards and honors include receipt 
of the E. 0. Lawrence Award in 1960. At the present 
time, Dr. Perlman provides guidance and assistance 
to Hazleton-Nuclear Science Corporation as a Director 
and as a Consultant. 

EDUCATION 

B.S. University of California Chemistry, 1936 
Ph.D. University of California Physiology, 1940 

EXPERIENCE 

Control Chemist, Paraffin Co., Inc., Emeryville, 

Upjohn Research Fellow, University of California, 

Manhattan Pro j ec t : 
Chemist, National Defense Research Committee 

Research Associate, Metallur ical Laboratory, 

Senior Chemist, Clinton Laboratories, Oak 

Senior Chemist, Hanford Engineering Works, 

Research Associate, University of Chicago, 

Associate Professor, Chemistry, Radiation Labora- 
tory and Department of Chemistry, University 

Professor, Chemistry, University of California, 
1949 

California, 19s-37 

1940-41 

project, Berkeley, 1942 
University of Chicago, 19 8 2-43 
Ridge, Tennessee, 1943-44 

Richland, Washington, 1944-45 

1945 

of California, 1945-49 
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EXPERIENCE (Continued) 

Chairman, Department of Chemistry, University of 
California, 1957-58 

Associate Director, Ernest 0. Lawrence Radiation 

Director, Nuclear Chemistry DiViSiQn, Lawrence 
Laboratory, University of California, 1958 

Radiation Laboratory, University of California, 
1958 

PROFESSIONAL ACTIVITIES 
I 

American Chemical Society 
American Physical Society 
American Association f o r  the Advancement of Science 

Phi Beta Kappa 
Oak Ridge National Laboratory Advisory Committee f o r  

sigma xi 

Chemical Toxicology 

AWARDS 

California Section Award of the American Chemical 

Guggenheim Fellow, 1955-56 
Ernest 0. Lawrence Award, 1960 

Society, 1952 
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SUMMARY 

Dr. Corbascio is Assistant Research Pharmacologist 
in the Radiological Laboratory at the University 
of California Medical Center, San Francisco. 

EDUCATION 

Humanis Litteris Baccalaureus 1946 - Lycee Q. 
Horatius Flaccus, Bari, Italy. 

M. D. 1953 - University of Bari - Medical 
School 

Pharmacology 1958 - University of 
Pennsylvania, Graduate School of 
Medicine, Philadelphia, Pennsylvania. 

D.Sc. 

EXPERIENCE 

1948-50 Graduate Student in the Department of 
Pharmacology, University of Bari, Italy, with 
Professor V. Ersparner. 

1950-52 Clinical Assistant - Medical Clinic 
Hospital of the University of Bari, with Professor 
V. Chini. 

1954-55 Fulbright Scholar - University of Pennsyl- 
vania Hospital, with Dr. I. Stam. 

1956-59 Instructor in Pharmacology - Department 
of Pharmacology, University of Pennsylvania Medical 
School, Philadelphia, with Dr. Carl F. Schmidt and 
Dr. George B. Koelle. 

PROFESSIONAL ACTIVITIES 

Ballistocardiographic Research Society 
Philadelphia Physiological Society 
Western Pharmacological Society 
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PUBLICATIONS 

Ballistocardiography in collaboration with I. Starr. 
World Encyclopedia of Cardiology. Chicago. 

The action of Nitrates on the BCG of Patients with 
Coronary Artery Disease. Circulation, Vol. XII-4, 
Sept. 1955, with I. Starr and E. K. Pedersen. 

The action of Sympathomimetic Amines on Pulmonary 
Circulation, with D. Aviado and B. Estrada. 

The Action of Dextran on Connective Tissue Mast-Cells 
and Kidney Juxta-glomerular Cells. 
Fed. Proc. March 1958. 
The Effects of Coronary Artery Bnbolization on the 
Dog BCG. 
Fed. Proc. March 1959. 

Effects of Intracoronary Injections of Drugs on the 
BCG, with J. W. West. Fed. Proc. March 1959 

The Effects of Intracoronary Injections of Nicotine 
on the Dog BCG, in collaboration with J. W. West. 
Fed. Proc. March 1960. 

Actions of Long Chain Polymers on Kidney Juxta- 
Glomerular Cells and Connective Tissue Mast-Cells. 
Circulation Res. 8, 2, March 1960 

Nicotine and Smoking on the Dog Ballistocardiogram. 
Annals of New York Acad. Sciences, Vol. 90, Sept. 27, 
19bO. 

Actions of Leptodactyline on the Isolated Vagus- 
Auricle Preparation of the Guinea-pig in collabora- 
tion with Kurt Greeff. 
First Int. Pharmacological Meeting, Stockholm, 
Aug. 1961. 

Effects of Selective Myocardial Stimulation or 
Depression Induced by Intracoronary Administration 
of Drugs or by Obstruction of Major Vessels. Studies 
with the Dog Ultra Low Frequency Ballistocardiogram. 
Am. Heart Journal, Dec. 1961. 

. Fed. Proc. March 1957. 
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