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- H A Z L E T O N  

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

Dear Dr. Otting: 

In  accordance w i t h  your suggest ion during M r .  Harry L. Browne's 
conversat ion with 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 the  type previous ly  c a r r i e d  out i n  
P r o j e c t  57, and t o  suggest t h e  poss ib l e  na tu re  of our  
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 that an i n t e r e s t  e x i s 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 from which acu te  and chronic 
hazards produced by inadve r t en t  (one p o i n t )  detonat ion or 
burning of  plutonium-containing weapons may be evaluated.  
Apparently, the s t r ingency  of presen t  weapons-handling regula-  
t i o n s  i s  such that  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 r o j e c t  57 showed no evidence of 
i n t a k e  of body burdens of plutonium by dogs; however, the  
main body of the cloud apparent ly  d i d  not  contac t  these  
animals.  Bio logica l  t o x i c i t y  s t u d i e s  conducted s ince  P ro jec t  
57, have shown under some condi t ions  a h ighe r  degree of 
r e t e n t i o n  i n  t h e  lung and slower exc re t ion  ra tes  than pre-  
v ious ly  observed. 

It seems evident  t o  u s  t ha t  any f u r t h e r  f i e l d  Work done should 
encompass a t  least  the fol lowing gene ra l  po in t s :  

Measurements t o  be made should be i n  support  of t he  
b e s t  cu r ren t  evidence o f  t he  c r i t i c a l  parameters 
determining b io log ica i  t o x i c i t y  of 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 an t i c ipa t ed ,  and t h e  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 basis for r e a l i s t i c  b io log ica l ,  meteoro- 
l o g i c a l ,  and o the r  s t u d i e s .  

Exposure of animals should be undertaken on a s c a l e  s u f -  
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  of l abo ra to ry  s t u d i e s  of t o x i c i t y  is es t ab l i shed ,  
s ince  a s i n g l e  f i e l d  t e s t  of 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 pas t ,  d i s t i n g u i s h  be- 
tween acute  and chronic exposures.  However, s ince  the  
l a t t e r  i s  p a r t i c u l a r l y  dependent on the  inf luence  
of t h e  t e s t  environment on resuspension of deposited 
plutonium, an at tempt  should be made t o  ob ta in  da ta  
which could be used f o r  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 d i s p e r s a l  and .depos i t ion  phenomena 
should inc lude  s u f f i c i e n t  meteorological,  f a l l o u t  and 
cloud i n f o r m t i o n  so  t h a t  t h e  r e l a t i o n s h i p  between 
mul t ip le  detonat ions or fires and increased  ex ten t  
o f  t he  plutonium hazard could be est imated.  

An a c t u a l  plutonium-bearing device r a t h e r  than a uranium 
s u b s t i t u t e  should be used f o r  the  test  t o  in su re  t h a t  
t y p i c a l  fragmentation and/or burning occurs and tha 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, r a t h e r  genera l  ones. However, 
s i n c e  we have not  had an opportuni ty  t o  review the extensive 
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  proposal .  

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 of o u r  own a c t i v i t i e s  i n  such a p r o j e c t ,  b u t  for 
t h e  purposes of t h i s  le t ter ,  I would l i k e  t o  i n d i c a t e  
s e v e r a l  p o s s i b i l i t i e s  for your cons idera t ion .  

(1) Provide a p r o j e c t  o f f i c e r  and several key p r o j e c t  
s t a f f  members for t echn ica l  coordinat ion,  planning and 
d i r e c t i o n  of the  f i e l d  p roJec t  involving cha rac t e r i za -  
t i o n  of the  contaminating event and b i o l o g i c a l  e f f e c t s .  

samples and provide labora tory  a n a l y s i s  for plutonium, 
e t c .  

Expose experimental animals f o r  determinat ion of 
plutonium i n t a k e  under condi t ions o f  acu te  o r  
chronic exposure. 

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 aerosol ,  f a l l o u t  or o the r  

( 3 )  

(4) 



l t t i ng  

psy 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  
tzards o f  plutonium d i s p e r s a l ,  for example, 
? of micrometeorological condi t ions,  and 
I of environment on r e d i s p e r s a l  and chronic 

xi t o  d i s c u s s  these  p o s s i b i l i t i e s  f u r t h e r  a t  
3 8 .  

:ist you i n  eva lua t ing  t h e  experience and qua l i -  
NSC personnel,  I have enclosed resum6s of t he  
rs o f  t he  t e c h n i c a l  s t a f f  and our consu l t an t s .  
ochure i s  a l s o  enclosed. 

ce t o  no te  t ha t  t h e  f a c i l i t i e s  and personnel 
L a t e  organizat ions,  Nuclear Science and 
iol?ation, Pi t tsburgh,  Pa., and Hazleton 
11s Church, Virginia ,  a r e  a v a i l a b l e  t o  

Lon can be s u p p l i e d  on reques t .  

m of ou r  i n t e r e s t  i n  t h i s  program i s  very  

of H-NSC. 

Sincere  1 y yours, 

Louis B. Werner 
Vice President  

ire 

ming, AEC 
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HA'ILGTON-NUCLBAR LiXWCiJ CORPCR'TION 

r'- C I L I T I E 9  

beleton-*clear Science Corporation (H-NSC) opera t ions  

are p m e e n t l y  cdrrled out four prinolp=il l ocn t lons  and, 

ds required, i n  the r ic ld .  Houaod a t  4G62 ?abi.m Way, 

Palo . l t o ,  c d l i i o r n l ~ ,  ax%: Ldbor:tory hlldlng No. 1, 

2onsl;ting of 13,2,~0 sq. i t .  of f l o o r  npace i n  uhlch are 

noused t h e  ~ m l y t l c  1 1  chenl s t ry  3 ibord tor ies ,  radto- 

chemistry r d l i t i e s ,  ru l io logica l  l~bor~torlac, .md the 

l i b r d r y .  Executive otficee of tne corpor i t l on  and Its 

two divisions - Ufe Sciences and Nuclear Yciencco ala0  

are l oca t ed  a t  this dddmm. 

Life Sciences Dlvls lon pxur%ently conducts i t 8  oper3 t lons  

at Billlding No. 1, and d t  three other f a c l l l t i e e  loc.ited 

nearby: L b o r a t o r y  B~ildlng No. 2 cons i s t ing  of 550u 3 a .  

ft. of flwr sp.ice locuted i t  7 5 3  Sari :.ntonlo Redd, Palo 

Alto; the Rercearch ? d m  l oca t ed  a t  Llilf  Moon b y ,  C d i i o r -  

niG; and d Prim.Ate hboratory located lr. %an Kiteo County, 

milding No.  1 Iiousem d m l y t l c d  chcmlstry, s g r l c u l t u r 4 1  

chrmlitry, lrnd l n d u o t r l - l  hygJ ent litorltorles, ind an 

~ s a o c l ~ t e d  i n o t n u a t n t i t i o n  roon:. b1 ld lq -g  No. i hou-8 

t h e  .cu te  Toxicity 2nd C n r o n l c  Toxic i ty  Lbordtoriea for 

s t u d i e s  on mall animlrlr of a l l  klnds; the :iutopsy And 

Clin ic21  Pathology bbomtoxy; tne Xntul.itlon Ltboratory, 



#uclaar Sclenaes mvl0ion t i la i l l t i e8  am a l l  p n u n t l y  

located i n  Lloratory hilding Llo. 1. with tho axcaptior. 

O f  1 0 d B O d  1 r r d d l d t l O t I  ? d O i l l t l O a .  The H-1130 fdailitiOB 

Includor the RrdLoahamlstry Lboratorp oquippd for analyela 

tor f i8rion products, hoavy elements, m d  othor raUOnuclldes; 

the hba lad  cspoundv bboratorLe8 I n  which cclPparnda br8 

;yntiu.elzed and taggod ni th  v a r i o u s  radionuolid~r; tho 

Industr id  Iiotopea lribomtorJ wNch l e  u6.d io? pmparing 

rdaoactlva eOU1.ter dad counting atclndalds~ the €&aIth 

P h p i c r  h c i l i t i o r  for radiatlon proteation, in$esnally and 

on a consultant or eorvice aontmct bainlr; an4 the bu- 

Level FC+dio~ctlvlty P a c i l i t y  with laboritorlor dovotod t o  

low-level rldioictlrrity nsruromont. 

- 2 -  



, 

Tho Llfe Sciences M v l r i o n  o f  Xazletan-Nuclear Saience 

Corporation, lmadqu.rterln# &t 4062 Fabian Nay, h l o  Alto, 

C.llfornla, nu ln ta in r  th. iollou%ng t a c l l i t l e r l  

m a t o m  No, I, 4062 Fablm YPY, Palo Alto. 

8tlT h b Q l W t O Z ' i e D  - The.. 1abomtor188 mt&f.d and 

OpUiPPOd for research and developawnt i n  organic ataalytioal 

~ C O C O ~ U ~ B ,  of wNch p e s t i c i d e  residue & n ~ l y r i r  fa a t yp lcn l  

problem. P n c l l l t i e r  also lnoluda Vo la t i l e  Cospaundr Roan, 

cmple te ly  explorion proof, tor hnndllng hasrrdour luterlals, 

a large nf i iger r ted  IPOQ tor -la stornge and rpuclal cold 

s tudios ,  a soparate instmmont FOQ and a locked chemlcal s t o r m  

area.  

Industrial lone bbora tom - A separa te  l e o l a t e d  mom houser 

thlr l a b o r a t o q ,  where analyses of air uunpker md b l o l o ~ c a l  

material8 (urine, blood) a re  conducted tor lead, selenium, 

mercury, and obher environmental contaminants under indumtrial  

knd government monitorin& proyeno. 

h b U r 8 t O N  NO. 2, 75 0 San bntonlo Road, Palo A l t o .  

- Acute Toxlcfts k bor8toz-y - This houare work m a n  for m u t e  

t o x i c i t y  a tud leu ,  much as oral and l n t r 8 p o r l t o w a l  toxicology, 



&&&tion h b  0- - A laboratory ror iahalatlon toxleologr 

rtudier contrlniry dynaalo-type inhalation chamberis des- 

-2 - 
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- &me1 houaing far 100 &ga, with laolatlon warde 

U*L h 0 l a  w, food preparation .soar atad a t o m  r a o i i i t i e r  

are located 4 t  Uboratozy k. 2. 

L 
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Tho Nuclear S c l m c o o  Division of Hazloton-Hucloar Scienoo 

corpora t ion  m a l n t d n s  th8 fOllOwing faC11ltiOs d t  4062 Fabian 

Way, ?a10 Alto, California. 

bdiochtmi8t I'g I a b o r a t o q  -  his l abo ra td ry  is 0~tritt.d with 

the instrument8 and appamtus  of it genera l  chemistry l abora to ry  

but  w l th  considorablo add i t iona l  e q u i m n t  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 ,  includingr  a c t i v a t i o n  analy8es, iaotopet 

d i l u t i o n ,  and ra5iometr ic  m a l y 8 i s .  It l a  provided with  tho 

m a t e r i a l s  md appara tus  f o r  handl ing many app l l ca t iona  of t r a c e r  

teohniguos. i nc lud ing  ion  exchange, solvent ex t r aa t ion ,  chunical  

kdne t l c r ,  m a c t l o n  me~chonlaaa,  s o l u b i l i t y ,  vapor ~ I T S B U ~ ,  

t m n s p o r t  phonanena much d 8  diffusion m d  migrat ion,  e ror ion ,  

dnd corrosion.  An ~ a s o c i a t o d  count ing mom conta ins  alpha gas 

flow and a c i n t i l l . i t l o n  be t cc to ra ,  beta countom,  and sing10 md 

multichannel g m m  spec t r aue te r s .  

I a w - h v e l  RsQioac t ly l ty  I r c i l l t ~  - T h l ~  i nc ludes  two radio- 

chemistry h b o r a t o r i e s ,  a sample prepa ra t ion  laboratory, and a 

low-level r a d i o a c t i v i t y  counting motu conta in ing  low-level 

~ o u n t e r s  for determining alpka,  beta ,  and gamma n c t i v l t i e 8  in 

a l l  types of low- leve l  r ad lonc t ive  ssmplos, inc luding  ro l l s ,  

bone, milk, p lan t s ,  and water spc lmans .  
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a. 

b. 

a. 

d,  

e. 

t. 

g* 

ha 

4OO-ahnnol h l r o  wight hmlyrer with 3"a" 

W amstal 

4 Sharp La* I r c m d  Antl-Coinc%denoo hk Gaunten 

(m 0.2 aounta/min) 

k c 1 . a r - m ~  single ChaM.1 Ollra- Sp.0trout.r 

1Ckrlim lar t v o l  Alpha Scintillation Qolmtor 
(b&r 2 cauata/hour) 

#y: Intemal ?roportlonal Countor 

Paakard Trl-0-b Liquid Sointillation Countor 

asrU klntlllatlon Counter 
Ikalou-Chio~ Q w u t w  Soannor. 



LOUIS B. WERNER 

Vice President 

SUMMARY 

Dr. Werner is an internationally known radiochemist 
who has had over fifteen years of academic, govern- 
ment laboratory, and diplomatic-scientific experience. 
H i 6  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 
weapons. Before joining Hazleton-Nuclear Science 
Corporation, where he directs the program in nuclear 
energy, he served as the U.S. Atomic Energy Com- 
mission’s (AEC) reppesentative for the United King- 
dom and Ireland. 

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 f o r  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 Divisionls 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 YUSNRDL), 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, f o u r  and one-half years. Program investi- 
gated interaction between surfaces of materials and 
radioactive contaminants, solid and liquid; developed 
decontamination agents and procedures. 

Surface chemistry and heavy element research, USMDL, 
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 
Prof. Glenn T. Seaborg and Prof. I. Perlman, D i s -  
covered the americium V oxidatlon state; Isolated 
the first pure sample of curium. The latter work 
comprised his Ph.D thesis. 

Research Agsistant, 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 Xi 



L o u i s  B. Werner 

PLJBLI CAT1 ONS 

"The First Isolation of Plutonium" 
Cunningham, B. B. and Werner, I,. B. 
Journal of the America1 Chemical Society - 71, 1521 (19'19) 

"The Pentavalent State of Americium" 
Werner, L. B. and Perlman, I. 
Journal of the American Chemical Soclety - 73, 495 (1951) 
"The First Isolation of Curium" 
Werner, L. B. and Perlman, I. 
Journal of the American Chemical Society 73, 5215-17 (1951) 

"Estimates of Heavy Isotopes Formed in Atomic 

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

"Chemical, Physical and Radiochemical Characteristics 

Werner, L. €3. 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 

- 
Proc e s s es 'I 

of Fallout at a Pacific Field Operation" 

Kingdon" 
Atomic Energy Commission, London, March 1960 
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RALPH W. FOGLEMAN 

Vice President 

SUMMARY 

Dr. Fogleman was formerly Manager, Western Division, 
Hazleton Laboratories, Inc. from 1957 to 1960. Prior 
to that time he was Head of the Agricultural Chemicals 
Department in Hazleton Laboratories’ Falls Church, 
Virginia Division f rom 1954 to 1957, and Head of the 
Experimental Farm from 1953 to 1954. 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 Cknaha, 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 QNAL 
ACTIVITIES 

American Veterinary Medical Association 
American College of Veterinary Toxicologists (Coundlc-l 
U.S. Livestock Sanitary Association 
Animal Care Panel 
New York Academy of Science 
American Chemical Society - Agriculture & Food Division 
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 Vapor8 Dispersed in Air: 11. The 
Subacute Effects on Dogs of Low Inhaled Dosages of 
GB Administered by the Dosimetric Technique, Cheml- 
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 Pestlcldea, 
Plant Growth and Food Additives, Chapterm J 

’roxicological Testing Methods. (In press) 

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



PAUL KRUGEH 

Nuclear P ro jec t s  Department, Manager 

SUPliURY 

D r .  Kruger has t e n  years  of research experience i n  
nuclear technology starting w i t h  h i s  work a t  MIT i n  
1949. Under D r .  Kruger’s supervision of the Depart- 
ment of Chemistry of NSEC i n  P i t t s b u r g h ,  Pennsylvania, 
research and developnent programs have been developed 
f o r  radiochemistry, r e a c t o r  technology, and the in- 
dustrial u t i l i z a t i o n  of radioisotopes.  

EDUCATION 

B. S. Mass. I n s t i t u t e  of Technology Chemistry 
Ph.D. Universi ty  of Chicago Nuclear Chemistry 

EXPERIENCE 

D r .  Kruger a s s i s t e d  i n  s e t t i n g  up the  radioisotope 
research and development programs t o  be ca r r i ed  out  
i n  the new isotope laboratory of the General Motors 
Technical Center. While a t  General Motors he pa r t i c -  
ipa ted  i n  s tud ie s  on nuclear magnetic resonance and 
X-ray fluorescence ana lys i s .  

D r .  Kruger, as Manager of the Department of Chemistry 
a t  NSEC, was responsible  f o r  the  development of the 
programs wi th in  t h e  department, which present ly  cover 
th ree  broad areas of nuclear technology: (1) Low-level 
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  uses of radioisotopes.  The f irst  a rea  
includes service programs for f a . l l ou t  ana lys i s  and 
site-survey analysis ,  and research and development pro- 
grams on large-scale  tracer experiments. The second 
a r e a  includes se rv ice  programs on rout ine  measurements 
of r a d i o a c t i v i t y  burnup determinations, dosimetry, 
a c t i v a t i o n  ana lys i s ,  and the  d i f fus ion  of cyclotron- 
produced, ca r r i e r - f r ee  radioisotopes.  Marly 1-esearch 
and development programs for r e a c t o r  development have 
been performed. The th i rd  area includes research and 
development, p i lo t -p lan t ,  and production problems of 
industry f o r  which programs i n v o l v i w  r a d i o a c t i v i t y  
measurements can be devised. 



Paul Kruger 

PROFESSIONAL ACTIVITIES 

Member of American Nuclear Society 
American Chemical Society - Nuclear Engineerin(: Divis ior 



Paul Itruger 

PUBLICATIONS 

"Cyclotron-Produced Carrier-Free Radioisotopes" 
P. Kruger and I. J. Gruverman 
S. Applied Radiation and Isotopes,  3, 21-31 (1959) 

"Application of Radioactive Tracers t o  O i l  Production'1 
P. Kruger 
45th annual meeting of Compressed G a s  Association, Inc. ,  

N e w  York, January 1958 

Speci f ica t ion  Survey for Radiocarbon Dating" 
P. Kruger 
American Antiquity, 23, 2, (1957) 

"Radiochemistry Solves Problems i n  Reactor Technology" 
P. Kruger 
I n d u s t r i a l  Science and Engineering, November 1958 

* ' Indus t r ia l  Tracing with Radioisotopes11 
P. Kruger 
Symposium on I n d u s t r i a l  U t i l i z a t i o n  of Radioisotopes, 

"Low-Level Neutron Dosimetry with Sens i t ive  Fo i l  Methods" 
P. Kruger 
Nucleonics, x, No. 6, 116 (1958) 

"Determination of' SrgO Act iv i ty  i n  Waters with 1on-ExchnnF:r 

C .  W .  Stanley and P. Kruger 
Nucleonics, - 14, No. 11, 114 (1956) 

l*Radiochemical S t u d y  of the Separation of Lanthanu from 
by Cation Exchanger; Genetic Study of B a  lto and 

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

"Evidence f o r  25.5-day Sr-76-sec Rb Chain" 
P. Kruger and N .  Sugarman 
Physical Review, - 90, 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, 2, 196 (1953) 

Baltimore, Apri l  1958 

Concentration" 

%:Eo Reservoir" 

Radiotracers and Ion Exchange Resinsf1 



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 f o r  NdI-5]-t1 
P. Kruger and C .  D. Coryell 
Mass. I n s t .  of Tech. L.N.S.E. Progreas Report, 

“Rapid R a r e  Ea r t f i  Separat ions” 
P. Kruger, J .  A.  Marinsky, and C ,  D. Corye l l  
Mass. I n s t .  of Tech. L.N.S.E. Progress Report, 

PP. 77-83, July 1950 

PP. 57-58, July 1950 



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-NSG 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 Bi ol ogy 
M.S. McGill University Animal Nutrition 
Ph.D. Purdue University Biochemistry 

EXPERIENCE 

Project Leader, Bioassay Test Technology, Dugway Proving 
Ground, two years. This work involved development of 
assay procedures f o r  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 for the Advancement of Science 
Member, American htblic 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 (Dec. 1956) published in Archives of 
Biochemistry - 24, 330 (19491. 
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 a, 97 (1950j. 
Choline and vitamin B-12 in nutrition of the weanling al- 
bino rat, with N. D. Korbitz, Proceedings South Dakota 
Academy of Sciences 30 -3 122 (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 2, 137 t1951). 
Congenital alopecia in the albino rat, with G. H. Stidworthy 
Proceedings South Dakota Academy of Sciences .3C, 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 3.2, 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 z, 
187 (1954). 



GEORGE D. W D I N G  

Toxicology-Pharmacology Department 

SUMMARY 

Mr. Meyding is  a b io log i s t  i n  the Toxicology- 
Pharmacology Department a t  Hazleton-Nuclear 
Science Corporation. He w a s  formerly a b io log i s t  
and pharmcologls t  a t  Hazleton Laboratories i n  
F a l l s  Church, Vi rg in ia .  

EDUCATION 

B. S. - Georgetown Universi ty  

Graduate s tud ie s  i n  gross  and micro- 
scopic anatomy, Physiology and Bio-  
chemistry - Georgetown Universi ty  
Graduate School and School of Medicine. 

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

EXPERIENCE 

Conducted pharmacological s tud ie s  and tox ico logica l  
s tud ie s  on a wide v a r i e t y  of  chemicals used as p e s t i -  
c ides ,  drugs, and food add i t ives .  Conducted research 
i n  cancer chemotherapy, electrophysiology, and ac- 
t i v e  t ranspor t  systems. 

PROFJTSSIONAL ACTIVITIES 

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

Animal &re  Panel 
Biometrics Society 

Northern Cal i forn ia  Branch 



WILLIAM LEE 

Nuclear Systems Research and Development 

SUMMARY 

M r .  Lee is nationally recognized as an authority 
in the highly specialized area of nuclear detection 
and measurement systems. Prior to joining H-NSC, 
he was in charge of the Radiation Physics Depart- 
ment for the firm of Edgerton, Germeshausen and 
Grier at their Santa Barbara, California facility. 
There he was responsible f o r  establishing and 
directing an outstanding program of research and 
development in nuclear detection systems and methods. 

M r .  Lee is unusually well-equipped by his experience 
to appreciate the specialized instrumentation needs 
in both areas of science served by H-NSC since he 
was himself f o r  many years strictly a "user." As 
a research investigator, Mr. Lee made many signifi- 
cant contributions to the fields of radiochemistry, 
radiobiology, biochemistry, food technology and 
agrlcultural and industrial chemistry. 

As a specialist in nuclear instrumentation develop- 
ment, he has effected many valuable advancements 
in the state-of-the-art. 

EDUCATION 

B. A. University of California 
Berkeley, California 

Chemistry 

EXPERIENCE 

Head, Radiation Physics Dept., Edgerton, Germeshausen 
and Grier, Inc . , Santa Barbara, California 1/60-1/62. 
In charge of research and development programs in 
nuclear detectors, fluors and scintillators, experi- 
mental nuclear measurement systems. Responsible for 
many significant new developments including: 

1. Extended range rate-meter circuit using dead-time 

2. A radiation time-of-arrival fallout or nuclear 

3. Systems for generating extremely short light or 

gating principles. 

accident meter, 

electrical pulses for timing or measuring purposes. 
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W i l l i a m  Lee 

PUBLI CAT1 ONS 

"Al te ra t ions  i n  Metabolism of C - 1 4  Labeled Glycine 
Following Severe Burn I n j u r y , "  Fed. Proc. - 13, p.  249 
(1954 
"Phospholipid Ciianges i n  R a t  Skin Af t e r  Exposure t o  
Radiant Thermal In ju ry , "  Archives of Biochem. and 

"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 
(1955), Co-author 

"Direct  Estimation of  Gamma-ray Abundances I n  Radio- 
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 
Detec tor , "  EG&G Report #TN-8A (March 1961) 

"The EG&G Fluor  Decay Time System," EG&G Report 
#TN-11 ( J u l y  1961) 

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

Biophysics - 54, P.  146-53 (1955) 



ELMERR. SMITH 

Senior Radiochemist 

SUMMARY 

Mr. Smith is an experienced radiochemist w i t h  s tud ies  
i n  a va r i e ty  of fields,  including f i s s i o n  product and 
corrosion product ana lys i s ,  ac t iva t ion  ana lys i s  of 
b io logica l  material , decontamination studies , tracer 
studies, appl ica t ion  of rad io iso topes  t o  i n d u s t r i a l  
problems. M r .  Smith has been an I n s t r u c t o r  i n  Bio- 
physics a t  a major medical co l lege .  He is present ly  
Supervisor of Hazleton-Nuclear Science Corporation's 
radiochemistry programs. 

EDUCATION 

B.S. - Universi ty  of Wisconsin - Chemical Engineering 

Four years  of graduate work i n  Biophysics a t  the  
Universi ty  of Cal i forn 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 Sect 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 analyses  on i n - p i l e  f u e l  
and non-fuel experiments; c i r c u l a t i n g  voluM determi- 
nat ions,  l eak  de tec t ion  using radioisotopes;  design 
of r ad ia t ion  monitoring systems; e f f e c t s  of g a m  rays  
on chemical poisons f o r  reac tors ;  a c t i v a t i o n  analyses;  
and r e c o i l  range s tudies ,  as well  a s  prepara t ion  of 
procedures f o r  chemical decontamination. 

Applications Fagineer, Beva Laboratory, 1957. This 
pos i t i on  encompassed the  use of rad io iso topes  i n  
industry,  design of  new nuclear  measurement i n s t r u -  
ments and s a l e s  engineering. 

Research Assis tant ,  Sloan Ket te r ing  I n s t i t u t e  for  
Cancer Research, 1954-56. Pos i t ion  held was Group 
Leader i n  the determination of t r ac ing  metals i n  
humans by neutron a c t i v a t i o n  and wet chemical analysis 
toge ther  with a guest  appointment i n  Biology Division 
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 at the  SKI Division 
o f  Cornell  Medical College. 



Elmer R.  Smith 

EXPERIENCE [Continued) 

Research Assistant i n  Biophysics, Lawrence Radiation 
Laboratory, 1951-54. Duties consisted of neutron, 
proton, and alpha ac t iva t ion  analyses projects,  develop- 
ment of  ion-exchange separation procedures and t r a c e r  
studies. 

Biochemist, Los Alamos S c i e n t i f i c  Laboratory, 1947-49. 

PROFESSIONAL ACTMTIES 

American Chemical Society 
sigma x i .  



Elmer  Robert Smith 

PUBLICATIONS 

"Recoil Range of F iss ion  Products i n  Zirconium. 'I WAPD-TM-198 
Authored by E. R.  Smith and P .  W. Frank, November 1959 

"Analysis of Trace Elements i n  Human Tissues,  
I1 the Lymphomatous Diseases. I' 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." Authored by H.  J. Koch, 
E.  R.  Smith, N. F. Shimp and J. Connor. 1956 

"The Determination of  Copper and Zinc i n  Normal and Pathologic 
Human Thyroid Tissue."  Presented a t  annual meeting of Americ; 
Goiter  Society,  Oklahoma C i t y .  Journal of Cl in ica l  Endocrin- 
ology and Metabolism - 16, 123-219. Authored by H. J .  Koch and 
E. R.  Smith. 1956 

"Methods and Resul ts  of Spectrographic Analysis of Human Blood 
and Tissue.  I' Presented a t  the  P i t t sburgh  Conference on 
Analytic Chemistry and Applied Spectroscopy, P i t t sburgh  Pennsy 
vania.  Authored by N .  F. Shlmp, J. Connor, A .  L. Prince,F.  E. 
Bear, H.  J.  Koch and E. R .  SmSth. 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 Be, Co, Zn and P on Synthetic 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 

CANCER 2, 499-511. 

1956 

1954 



DONALD C. LAWRENCE 

SUMMARY 

M r .  Lawrence is  a hea l th-phys ic i s t  w i t h  f i v e  years  o f  
graduate s tudy and experience i n  the  f i e l d  commencing 
w i t h  h i s  work as an  AEC Radiological Physics Fellow. 
A s  a research engineer a t  Atomics In te rna t iona l ,  
M r .  Lawrence organized and direcbed var ious research 
programs i n  r eac to r  technology and r ad ia t ion  physics .  
Before jo in ing  H-NSC he did f u r t h e r  graduate study, 
research  and teaching i n  the  f i e l d  of medical physics .  

M r .  Lawrence i s  now head of the Health Physics Sect ion a t  
H-NSC and has  r e spons ib i l i t y  f o r  hea l th  physics a c t i v i t i e s  
of H-NSC and i ts  c l i e n t s .  

EDUCATION 

B.S. 
M.S. 

Universi ty  of Washington Physics 
Universi ty  of Washington Nuclear 

UCLA Medical Center 
Engineering 
Medical Physic: 

EXPERIENCE 

U.S.P.H.S. Ph.D Fellow i n  Medical Physics, UCLA Medical 
Center, one year .  In  connection w i t h  t h i s  program, he workc 
as Radiation Phys ic i s t  a t  Harbor General Hospital ,  Los 
Angeles, where he provided rad io logica l  physics support 
for the  r a d i a t i o n  therapy and rad io iso topes  c l i n i c s ,  and 
taught elements of nuc lear  physics t o  r e s iden t  r ad io log i s t s  

Responsible Engineer, Radiation Measurements Unit, Atomics 
In te rna t iona l ,  two and one-half years .  H e  held prime 
r e s p o n s i b i l i t y  for organizing and d i r ec t ing  s t u d i e s  i n  reac-  
t o r  technology. Additional experience included hazards 
eva lua t ions  on Pro jec t  Rover, development of  f l u x  moni- 
t o r ing  systems and a s o l i d  s t a t e  r ad ia t ion  dosimeter. He 
a l s o  provided a s s i s t ance  to the  Health Physics Division 
by designing and u s i n g  spec ia l ized  r a d i a t i o n  de tec t ion  
systems, and providing t r a i n i n g  for hea l th  physics  per-  
sonnel i n  a reas  of r ad ia t ion  measurements and rad io logica l  
s a f e t y .  

AEC Health Physics Fellow, Universi ty  of Washington, eightec 
months. Work as an  AEC Fellow included research  i n  fast 
neutron dosimetry, sh ie ld ing  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  addi t ion  t o  t r a i n i n g  i n  p r a c t i c a l  
hea l th  physics  a t  the  Hanford Laborator ies .  
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DONALD C. LAWRENCE (Cont 'd) 

PROFESSIONAC ACTIVITIES 

Health Physics Society, Board of Directors ,  Southern 

Tau Beta P i  - National Engineering Honorary 
Alpha Epsilon Delta - Pre-medical Honorary 

Cal i forn ia  Chapter, Chairman, Education Committee 



Donald C. Lawrence 

PUBLICATIONS 

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

"Preliminary Inves t iga t ion  of the Radiation Environment of 
the  Proposed KIWI-B T e s t  S i t e , "  NAA-SR 3210, 1958 (Coauthor) 

"Fabricat ion of Thick Beta Sources," Health Physics - 2 217 (1: 

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

"Conductivity Changes i n  Insulating Materials as a Mechanism 
of Radiation Dosimetry:' 

"Radioisotopes in t h e  OMFtE," NAA-SR memo 1958 

" F i r s t  Summary Report on the  Radioisotopic Inves t iga t ion  of 
OMFE Coolant," NAA-TDR 4594 (1959) 

P l u s  o ther  i n t e r n a l  Atomics In t e rna t iona l  publ ica t ions  of 
similar nature 

Health Physics, - 4 189 (1960) 

-. . 



GERALD H. HAMADA 

Nuclear Pro;lects Department 

SUMMARY 

M r .  Hamada's 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. Prior experience included materials testing 
work for the Corps of Engineers. 



ISADORE PERLMAN 

Consultant 

SUMMARY 

D r .  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, Yaraffin Co., Inc., Emeryville, 

Upjohn Research Fellow, University of California, 

Manhattan Project: 
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, 1936-37 

1940-41 

project, Berkeley, 1942 

University of Chicago, 19 .f 2-43 
Ridge, Tenneseee, 1943-44 

Rlchland, Washington, 1944-45 

1945 

of California, 1945-49 



Isadore Perlman 

EXPERIENCE (Continued) 

Chairman, Department of Chemistry, University of 

Associate Director, Ernest 0. Lawrence Radiation 

Director, Nuclear Chemistry DiVl6lOn, Lawrence 

California, 1957-58 

Laboratory, University of California, 1958 

Radiation Laboratory, University of California, 
1958 

PROFESSIONAL ACTIVITIES 

American Chemical Society 
American Physical Society 
American Association for the Advancement of Science 
sigma x i  
Phi Beta Kappa 
Oak Ridge National Laboratory Advisory Committee f o r  

Chemical Toxicology 

A WARDS 

California Section Award of the American Chemical 

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

Society, 1952 



ALDO N. CORBASCIO 

Consultant (Pharmacology) 

SUMMARY 

D r .  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 

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

EXPERIENCE 

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

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

1954-55 Fulbright Scholar - University o f  Pennsyl- 
vania Hospital, with Dr. I. Starr. 

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

Instructor in Pharmacology - Department 

PROFESSIONAL ACTIVITIES 

Ballistocardiographic Research Society 
Philadelphia Physiological Society 
Western Pharmacological Society 



ALDO N. CORBASCIO 

Consultant (Pharmacology) 

PUBLICATIONS 

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

The action of Nitrates on the BCG of Patients with 
Coronary Artery Disease. Circulation, V o l .  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. 
Fed. Proc. March 1957. 
The Action of Dextran on Connective Tissue Mast-Cells 
and Kidney Juxta-glomerular Cells. 
Fed. Proc. March 1958. 

The Effects of Coronary Artery Embolization 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, 

bo. 

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. 



CHARLES E .  DUISENBERG 

Con si1 1 t ant ( Radi  c 1 o g i  s t ) 

SUMMARY 

ijr. :uisenberg i s  a practicing radialagist. 1;censed 
t,-, p r a c t i c e  rwdic ine  zr.e S t a r e  ST 2a l i f c .mia ,  and 
i s  c e r t i f ' i e d  i n  r a d i c l c g y  by the American h a r d  ilf 
RadlG;Ogy. 

EDUCATION 

A.P.  S t a n f c r d  U n i v e r s i t y  1340 

M .D, Stanford  Uni v e r s i  t y  1944 

EXPERIENCE 

. 



I '  
I 

CHARLES Z .  DUISENBERG ( C o n t f d )  

P a l o  A l to  Xedical C l i n i c ,  d i a g n c s t i c  and t h e r a p e u t i c  
r a d i a l o g y ,  13113 to 1957. 

P r i v a t e  pr*azri-.s ;,f r a a i c , l o y y .  1957 t c  p r e s e n t  time. 

Consu i t an t ,  Sunnyvale Medical C l i n i c  

ConsulTant . G l y e r  Medical Group 

Cbnsu l t an t ,  Lccicheed Miss i l e  and Space Agency, Medicai 
Div-s icn .  1959 ti? p r e s e n t .  

Consul tant  and Med ica l  saf i . ty  O f f i c e r ,  Advanced Tech- 
nology L a t w a t c r i e s ,  1951 ti  p r e s e n t .  
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American C '   lie>.^ o f  Radiology 
Radi , , l ,>gical  . C'c: .et:{ cf North America 
Arner;i.an Medica. Association 
Cal i f  .rNrnia i Jed i  c a l  Sc8ciet.y 
Santtr ; ' lara ~ ' o u c t y  Medica? S s c i e t y  
3ipli'mat: Arnerican hoard of Radib logy  
S a c i e r ;  -f 14:>tion P i c t u r e  and T e l e v i s i c r j  E2iyineers 


