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C O L O N E L  T I M M E R M A N :  G e n e r a l  Mundy and G e n t l e m e n :  The  
m e d i c a l  p r o b l e m  of i on i z ing  r a d i a t i o n  is s o m e t h i n g  l ike ,  I th ink,  a 
s t e w  o r  a s a l a d .  I t ' s  m a d e  up of i n c r e m e n t s  of a lot of t h i n g s - - s o m e  
s c i e n t i f i c  e v i d e n c e ,  e x p e r i m e n t a t i o n ,  e m o t i o n .  I t ' s  f l a v o r e d  a b i t  by  
p e r s o n a l  i n t e r e s t  and p a r t i c u l a r  p e r s o n a l  a t t i t u d e s .  Th i s  ge t s  a l l  
m i x e d  t o g e t h e r ;  and th rough  the y e a r s  w e ' v e  been  g iven  s m a l l  d o s e s  
f r o m  t im e to t im e.  

A f t e r  a l m o s t  each  d o s e  of s t ew  o r  s a l a d ,  s o m e  of you have  c o m e  
to m e  and sa id :  "Wel l ,  wha t  about  th is ,  D o c ?  Is that  s o ? "  or  " I  r e a d  
s u c h - a n d - s u c h . "  T h i s  b e c a m e  a l i t t l e  d i f f i cu l t .  Me be ing  lazy ,  I 
b r o k e  the c a r d i n a l  r u l e  of the m i l i t a r y  and a c t u a l l y  v o l u n t e e r e d  to 
c o m e  h e r e  this  m o r n i n g .  I was  not  a s k e d .  I v o l u n t e e r e d  and you can  
b l a m e  it  on m e .  I got  m y  m o u t h  open  when  I should  h a v e  b e e n  l i s t e n -  
ing,  bu t  I a m  happy  to be  h e r e .  

What  I wan t ed  to t ry  to do fo r  a l l  of us h e r e  t o g e t h e r ,  fo r  this  l a s t  
m o n t h  in the f ina l  p r o b l e m ,  was  to e s t a b l i s h  s o m e  c o m m o n s e n s e  f r a m e  
of r e f e r e n c e  as to the m e d i c a l  p r o b l e m  of i on i z ing  r a d i a t i o n .  

Now, knowing  a l l  of you and h a v i n g  a s s o c i a t e d  with  you fo r  e ight  
o r  n ine  m o n t h s ,  I f e l t  that  the b e t t e r  p a r t  of v a l o r  was  to p r o v i d e  m y -  
s e l f  wi th  a l i t t l e  r e i n f o r c e m e n t .  So I have  b r o u g h t  wi th  m e  this  m o r n -  
ing  two e x p e r t s  in the f ie ld ,  who wi l l  b a c k  m e  up and t ry  to ge t  m e  
out  of any h o l e s  I m a y  get  in to .  I w i s h e d  a coup le  of t i m e s  they w e r e  
wi th  m e  l a s t  w e e k  in P a r i s .  

F i r s t ,  we h a v e  C o l o n e l  J a m e s  H a r t g e r i n g ,  who is at  p r e s e n t  o v e r  
in the A r m y  R e s e a r c h  Off ice ,  p a r t  of G e n e r a l  T r u d e a u ' s  o r g a n i z a t i o n .  
C o l o n e l  H a r t g e r i n g  h a s  b e e n  in the f ie ld  fo r  m a n y  y e a r s .  At one  t i m e ,  
in v a r y i n g  jobs  and v a r y i n g  p o s t s ,  he  s p e n t  s e v e n  y e a r s  wi th  the old 
A r m e d  F o r c e s  S p e c i a l  Weapons  P r o j e c t .  J i m  was a l so  ch i e f  of the 
N u c l e a r  M e d i c i n e  D i v i s i o n  out  at  W a l t e r  Reed  A r m y  In s t i t u t e  of R e -  
s e a r c h .  We a l so  have  the p r e s e n t  Ch ie f  of the N u c l e a r  M e d i c i n e  D i v i -  
s i on  at  WRAIR a M a j o r  M i c h a e l  P .  D a c q u i s t o .  

T h e s e  two g e n t l e m e n  have  b e e n  a r o u n d  in the n u c l e a r  f i e ld  s i n c e  
about  1951, and h a v e  b e e n  invo lved  in a l m o s t  a l l  of the t e s t i n g .  So I 



th ink they can  f ie ld  the q u e s t i o n s .  I know that  s o m e  of you h e r e  c o m e  
c l o s e  to be ing  n u c l e a r  p h y s i c i s t s  or  e x p e r t s  and I wanted  he lp•  I h a v e  
i t .  

P m  going to d iv ide  the t i m e  v e r y  n e a r l y  ha l f  and ha l f  into what  I 
h a v e  to say  and then  into a n s w e r i n g  your  ques t i ons ;  and I~m s u r e  you 
wi l l  a r g u e  with m e .  

Our  p r o b l e m  is  the p r o b l e m  of m a n p o w e r  s u r v i v a l .  We a r e  in -  
t e r e s t e d ,  of c o u r s e ,  in the s h o r t - t e r m  r a n g e ,  p r i m a r i l y  f r o m  the 
m i l i t a r y  s t andpo in t .  But  we have  to be  i n t e r e s t e d  a lso  in the long-  
r a n g e  p r o b l e m .  

I m u s t  say  now that  H e r m a n  Kahn sa id  that  those  who did  not  take  
c a r b o n  14 into c o n s i d e r a t i o n  d idn ' t  know what  they  w e r e  ta lk ing  about .  
Well ,  we~ve taken  c a r b o n  14 into c o n s i d e r a t i o n ;  so  I think w e ' r e  qua l i -  
f i ed  to be  h e r e .  

Now, w e l l l  b r e a k  the p r o b l e m  of m a n p o w e r  s u r v i v a l  into t h r e e  
a r e a s - - g e n e r a l  c o n s i d e r a t i o n s ;  the p r o b l e m  of i m m e d i a t e  r ad i a t i on ;  
and the p r o b l e m  of c h r o n i c  e x p o s u r e ,  that  is ,  r e p e t i t i v e  e x p o s u r e  or  
fa l lout ,  and go at it f r o m  that  d i r e c t i o n .  We wilI  not  a r g u e  about  ex-  
ac t  f i g u r e s .  I ' m  not  going to t ry  to go b a c k  to the b a s i c  p h y s i c s  that  
the p e o p l e  f r o m  Sandia gave  us l a s t  fa i l .  I1m going  to talk j u s t  about  
r a d i a t i o n  and in  g e n e r a l  f i g u r e s .  You can  a r g u e  a h u n d r e d  uni ts  of 
r a d i a t i o n  one way and the o the r  and we wi l l  not  a n s w e r  you at a l l .  

We a r e  going to m a k e  s t a t e m e n t s  qui te  f la t ly  h e r e  that  you m a y  
not  a g r e e  wi th .  Th i s  is  a l l  r i g h t .  We h a v e  the b a c k g r o u n d  and can  
p r o v i d e  the th inking  and the s c i en t i f i c  p roof  beh ind  those  s t a t e m e n t s  
ff you d e s i r e  i t .  

IId l ike  to show you that  in the p e r i o d  of t i m e  s i n c e  n u c l e a r  weap -  
ons  have  c o m e  along,  a g r e a t  d e a l  of w o r k  h a s  b e e n  done .  I t l s  d i f f i cu l t  
to ge t  exac t  a n s w e r s  in  th is  f i e ld .  Welve  known r a d i a t i o n ,  the e x p e r t s  
have ,  s i n c e  1895. In fact ,  the day that  I opened  m y  m o u t h  and vo lun -  
t e e r e d  to do this ,  I cut  the o b i t u a r y  out of the p~pe r  h e r e  in town of 
D r .  Grubb,  who was one  of the e a r l i e s t  p e o p l e  in  X - r a y .  He was  
b u r n t  s e v e r e l y  in  the days  when  peop l e  d idn l t  know what  i on i z ing  r a d i -  
a t ion  was .  t i e  wen t  th rough  s o m e  95 o p e r a t i o n s  fo r  c a n c e r  that  c a m e  
about b e c a u s e  of hi~ X - r a y  b u r n s  in the e a r l y  days ;  but  he  l ived  to be  
85. T h i s  p e r i o d  f r o m  1895 to the p r e s e n t  t i m e  c o v e r s  the e n t i r e  s p a n  
of our  w o r k  in  r a d i a t i o n .  
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But  l i t t l e  was  done  excep t  fo r  d i a g n o s i s  of d i s e a s e ,  o r  t r e a t m e n t  
of c a n c e r  o r  c e r t a i n  o t h e r  c o n d i t i o n s ,  un t i l  the n u c l e a r  weapons  c a m e  
a long .  T h e n  i n t e r e s t ,  of c o u r s e ,  was  g e n e r a t e d  and bu i l t  up v e r y ,  
v e r y  q u i c k l y .  We wen t  in to  the f i e ld ,  to v a r y i n g  e l e m e n t s  of the A r m y ,  
Navy ,  and A i r  F o r c e ,  and to the A t o m i c  E n e r g y  C o m m i s s i o n ,  and 
t r i e d  to get  a n s w e r s .  T h e y  h a v e  not  b e e n  e a s y  to ge t .  

I ' l l  b r e a k  in to s a y  that  th is  is  one f ie ld ,  g e n t l e m e n ,  that  r e a l l y  is  
j u s t  as  jo in t  as ,  o r  m o r e  jo in t  than,  th is  s choo l ,  b e c a u s e  we  have  a l l  
w o r k e d  t o g e t h e r .  The  c o l o r  of the u n i f o r m  h a s n ' t  m a d e  a b i t  of d i f -  
f e r e n c e .  When  we have  go t t en  t o g e t h e r  to d i s c u s s  the p r o b l e m s ,  t h e r e  
h a v e  b e e n  j u s t  as  m a n y  b lue  su i t s  o r  d a r k  b lue ,  o r  this  c o l o r  s u i t s ,  as 
any th ing  e l s e  and t h e r e  w e r e  o u r  c i v i l i a n  f r i e n d s  f r o m  the A E C .  So 
the th ings  we s t a t e  h e r e  today  r e f l e c t  the op in ion  of the G o v e r n m e n t  
a g e n c i e s - - n o t  n e c e s s a r i l y  those  of s o m e  p e o p l e  who a r e  t r y i n g  to 
s h a r p e n  an axe on the o u t s i d e .  We did go into the f i e ld  m a n y  t i m e s ,  
bu t  i t  w a s  m o s t  d i f f i cu l t .  

F i n a l l y ,  in 1957, wi th  " P l u m b  B o b , "  a l a r g e  e x p e r i m e n t  was  
m o u n t e d  out in the  N e v a d a  d e s e r t .  I wan t  to show you  about  a m i n u t e  
of a f i lm  (mov ing  p i c t u r e  f i l m  b e i n g  p l a y e d  as s p e a k e r  c o n t i n u e s ) ,  
j u s t  to show you how m u c h  t r o u b l e  we  went  to.  

T h i s  is  an a e r i a l  v i ew  of the se tup  out in the d e s e r t .  Some of you 
h a v e  s e e n  s o m e  of t h e s e  p i c t u r e s  b e f o r e .  A h o s p i t a l  was  s e t  up .  T h e  
a n i m a l s  u s e d  w e r e  swine ,  b e c a u s e  they  w e r e  s o m e w h a t  n e a r  the s a m e  
s i z e  as  the h u m a n ,  and of the s a m e  body  t h i c k n e s s .  At the we igh t  of 
a h u n d r e d  pounds  we  cou ld  ge t  a s t a n d a r d  pig,  and cut  down a l i t t l e  
b i t  on the v a r i a t i o n  b e t w e e n  d i f f e r e n t  a n i m a l s .  So we went  out  t h e r e  
and,  wi th  the s u p p o r t  of the A r m e d  F o r c e s  Spec i a l  Weapons  P r o j e c t ,  
m o u n t e d  a b ig  e x p e r i m e n t .  

T h e  a n i m a l s  had  d o s i m e t e r s  p l a c e d  i n s i d e .  You s e e  a s u r g e o n  
w o r k i n g .  It was  v e r y  c a r e f u l l y  d o n e .  N e u t r o n  d o s i m e t e r s ,  g a m m a  
d o s i m e t e r s ,  so  that  we  cou ld  t r y  to f ind out  how m u c h  r a d i a t i o n  did 
wha t .  

In this e x p e r i m e n t ,  d iv ided  into s e v e r a l  a s p e c t s ,  we wan ted  to 
s tudy  r a d i a t i o n  f i r s t .  You s e e ,  s o m e  of you who a r e  i n t e r e s t e d  in 
a r m o r ,  we  put  a n i m a l s  in t a n k s .  T h e y  w e r e  v e r y  c a r e f u l l y  i n s t r u -  
m e n t e d .  We put  a n i m a l s  in  an a r r a y  out  in the f i e ld ,  p r o t e c t e d  f r o m  
b l a s t  and t h e r m a l ,  b e c a u s e  we wan ted  j u s t  r a d i a t i o n  at th is  t i m e .  
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I want  to po in t  out that  h e r e  the e n t i r e  a r r a y  only c o v e r s  150 
y a r d s .  I ' l l  c o m e  to this  aga in  in a m o m e n t .  But  it  is  i n t e r e s t i n g  that  
f r o m  the f a r t h e s t  po in t  to the po in t  r i g h t  h e r e  was  only  150 y a r d s  f r o m  
s u p r a l e t h a l  i n j u r y  f r o m  r a d i a t i o n  to a l m o s t  no i n j u r y  at a l l ,  s h o w i n g  
you that  on the g r o u n d  with  n u c l e a r  w e a p o n s ,  the cutof f  is  e x c e e d i n g l y  
s h a r p .  And, as s o m e  of our  p r e v i o u s  d i s t i n g u i s h e d  s p e a k e r s  have  
s a id ,  the b e s t  thing,  for  i m m e d i a t e  r a d i a t i o n ,  is not  to be  t h e r e .  Bu t  
I show you th is ,  aga in ,  as a f r a m e  of r e f e r e n c e  to i n d i c a t e  that  we 
h a v e  gone  into  the f i e ld  and that  we have  gone into the l a b o r a t o r y ,  
j o in t ly ,  a l l  s e r v i c e s  t o g e t h e r ,  to t r y  to get  a n s w e r s .  

Some  of the a n s w e r s  which  a r e  in p u b l i s h e d  f o r m ,  which  h a v e  
b e e n  r e f e r r e d  to h e r e ,  a r e  out of d a t e .  T h e y  a r e  out of da t e  b e c a u s e  
it t akes  y e a r s  to get  th ings  a p p r o v e d  and p u b l i s h e d .  So aga in  we wi l l  
s a y  that  m a n y  of the a n s w e r s  we wi l l  g ive  a r e  not  s u p p o r t e d  in the 
p u b l i s h e d  l i t e r a t u r e  or  that  wh ich  you wi l l  be  ab le  to get ,  s i m p l y  b e -  
c a u s e  of the t i m e  i n t e r v a l .  Th i s  was  in 1957, and the f ind ings  of that  
t e s t  a r e  s t i l l  not  i n c l u d e d  in the p u b l i s h e d  d a t a .  

L e t ' s  e s t a b l i s h  r i g h t  at the ou t s e t  s o m e  g e n e r a l  f i g u r e s  fo r  the 
e f fec t  of r a d i a t i o n  on p e o p l e .  You wi l l  be  a l i t t l e  s u r p r i s e d .  

J u s t  r e c e n t l y  i t  has  b e e n  a g r e e d  that  200 REM,  o r  R - - n a m e  i t  as  
you w i l l - - c a u s e  no a p p r e c i a b l e  e f f ec t .  We d o n ' t  have  to w o r r y  about  
t h i s - - a n  i m m e d i a t e  d o s e .  N o r m a l l y ,  650 1~ can  be  e x p e c t e d  to k i l l  
ha l f  of the p e o p l e  exposed ,  wi thou t  t r e a t m e n t - - 6 5 0 .  T h e s e  a r e  j u s t  
l a n d m a r k s  fo r  what  w e ' r e  going to s a y .  E v e r y o n e  exposed  wi thou t  
p r o t e c t i o n  o r  wi thou t  t r e a t m e n t  to 1 ,000 1~ can  be  e x p e c t e d  to d ie ,  
e v e n t u a l l y .  

E x p o s u r e  s o m e w h e r e  in the o r d e r  of 10, 000 1~ wi l l  p r o d u c e  a l m o s t  
i m m e d i a t e  i n c a p a c i t a t i o n ;  at  b e t w e e n  5 ,000  and 10, 000, an i n d i v i d u a l  
w i l l  f e e l  qu i te  bad fo r  a f ew m i n u t e s .  He wi l l  b o u n c e  b a c k  and a c t u a l l y  
r e c o v e r  m o s t  of h i s  ab i l i ty  fo r  m i n u t e s  to h o u r s ;  and then he  wi l l  go 
down h i l l  v e r y  r a p i d l y .  T h i s  i n t e r v a l  s h o r t e n s  as  the dose  goes  up.  
Bu t  you do get  i n c a p a c i t a t i o n  qui te  qu ick ly  at 5 ,000  to i0,  000 R.  

T h i s  is of i n t e r e s t  to s o m e  of the A i r  F o r c e  p e o p l e  h e r e ,  b e c a u s e  
i t  ha s  b e e n  s t a t e d  o f f i c i a l l y  that  5, 000 knocks  you out r i g h t  now.  T h i s  
is not  n e c e s s a r i l y  t r u e .  It t akes  o v e r  100, 000 uni ts  of r a d i a t i o n  to 
p r o d u c e  i m m e d i a t e  d e a t h .  And this  is  only  of a c a d e m i c  i n t e r e s t .  
You 've  got to be  s i t t i ng  in the f i r e b a l l  in o r d e r  to get  that  r a n g e  of 
e x p o s u r e .  So, r a d i a t i o n  wi l l  not  p r o d u c e  i m m e d i a t e  d e a t h .  

4 



F r o m  the c h r o n i c  s i d e ,  agaL~ to g ive  you  the  f r a m e  of r e f e r e n c e ,  
i t  h a s  b e e n  a g r e e d  v e r y  r e c e n t l y  tha t  300 B d i s t r i b u t e d  m o r e  o r  t e s s  
o v e r  a w e e k ,  h a s  no e f fec t ;  tha t  you  c a n  t o l e r a t e  500 R o v e r  a m o n t h ;  
and  tha t  you  c a n  t o l e r a t e  1 ,000  R o v e r  a y e a r .  T h e s e  f i g u r e s  a r e  
c o m p l e t e l y  d i f f e r e n t  f r o m  those  we h a v e  b e e n  t a l k i n g  abou t  p r e v i o u s l y .  
B u t  th i s  is  the  b a l i  p a r k  w e ' r e  t a l k ing  abou t  and the  s t a n d a r d  f r a m e  
f r o m  which  we  s t a r t .  

In  c o m p a r i s o n  to t h o s e  f i g u r e s ,  wha t  do  you  ge t  f r o m  o r d i n a r y  
e x a m i n a t i o n s  tha t  y o u ' r e  a l l  a c q u a i n t e d  w i t h ?  It is  t r u e  t ha t  t h e s e  a r e  
no t  qu i t e  c o m p a r a b l e  to the X - r a y  o r  the  r a d i a t i o n  you  ge t  in a n u c l e a r  
e x p l o s i o n ;  bu t  it  g i v e s  you  a f e e l  f o r  the  f i g u r e s .  T h a t ' s  the  s o r t  of 
th ing  you  hit n o r m a l l y .  

Now, l e t ' s  go a g a i n  and s t r i k e  out  f i r s t  L m m e d i a t e  r a d i a t i o n .  
Wha t  a r e  the  e f f e c t s  and wha t  c a n  we e x p e c t ,  and how c a n  we p r e v e n t  
i t ?  A s  I s a i d ,  we a r e  i n t e r e s t e d  in  m a n p o w e r  s u r v i v a l .  T h e  e f f e c t s  
c a n  b e  p r e v e n t e d  by  d i s t a n c e  and s h i e l d i n g ;  and  the  e f f e c t s  c a n  b e  
t r e a t e d  to s o m e  e x t e n t .  

Abou t  s h i e l d i n g  and d i s t a n c e .  I p o i n t e d  ou t  on the  f i r s t  f i l m  tha t  
the  b r e a k o f f  on  the  g r o u n d  is  v e r y  s h a r p .  T h e r e ' s  a r u l e  of s e v e n .  
With  a f r a c t i o n a l - k i l o t o n  w e a p o n ,  the a r e a  of d a n g e r  is  s e v e n - t e n t h s  
of  a s q u a r e  m i l e .  When  you  go up in to  the  k i l o t o n  w e a p o n ,  l e t  us  s a y ,  
Like the  H i r o s b i r n a  o r  N a g a s a k i  b o m b ,  i t  goes  up to abou t  s e v e n  s q u a r e  
m i l e s .  When  you  go up to a 5-  o r  1 0 - m e g a t o n  w e a p o n ,  i t  g o e s  up to 
abou t  700 s q u a r e  m i l e s - - i t s  i m m e d i a t e  e f f e c t .  B u t  t h e r m a l  and b l a s t  
e f f e c t s  go ou t  f a r t h e r  than  r a d i a t i o n .  So wi th  m e g a t o n  w e a p o n s ,  i m -  
m e d i a t e  r a d i a t i o n  is  no t  of p r i m a r y  i n t e r e s t .  With the s m a l l e r  w e a p -  
ons ,  the  s m a l l e r  you  get ,  the  m o r e  i n t e r e s t e d  we a r e  in r a d i a t i o n .  

You c a n  ge t  p r o t e c t i o n ,  50 p e r c e n t  c u t - d o w n  in  d o s e ,  by  a b o u t  an 
i n c h  and a ha l f  of s t e e l ,  5 i n c h e s  of c o n c r e t e ,  o r  7 i n c h e s  of e a r t h .  
S u r e ;  i t  m a k e s  a d i f f e r e n c e  as  to the  type  of b o m b ,  o r  the  type  of 
w e a p o n - - t h e  m i x  b e t w e e n  n e u t r o n  and g a m m a .  S t e e l  i s n ' t  as  good  f o r  
n e u t r o n s ,  a s  you  know,  w h e n  you  ge t  in to  o t h e r  p r o b l e m s .  E a r t h  and  
c o n c r e t e  a r e  abou t  the  s a m e .  F r o m  o u r  t e s t s  we h a v e  found  tha t  the  
e f f e c t s  on  p e o p l e  f r o m  n e u t r o n  and g a m m a  r a d i a t i o n  a r e  e s s e n t i a l l y  
the  s a m e .  So t h e y  c a n  b e  l u m p e d  t o g e t h e r .  B u t  by  s h i e l d i n g  you  c a n  
ge t  p r o t e c t i o n  f r o m  i m m e d i a t e  r a d i a t i o n .  You c a n  ge t  the  b e s t  p r o -  
t e c t i o n  b y  b e i n g  l u c k y  e n o u g h  to be  o u t s i d e  of  tha t  s h a r p  c u t o f f  a r e a .  



±IGS 

We will get a little later in my presentation to some of our hopes 
toward giving you some other kinds of protection, but right now this 
is where we stand. 

At th is  s t a g e  I ' m  going  to l e ave  the i m m e d i a t e  e f fec t s  r i g h t  t h e r e .  
T h o s e  of you who a r e  in the l i m i t e d  war  c o m m i t t e e s  m a y  c o n s i d e r  
s o m e  of t h e m .  But  ac tua l ly ,  m o r e  i n t e r e s t  is in the c h r o n i c  e x p o s u r e  
a r e a .  

To talk about  it, l e t ' s  pu t  it this  way: W e ' r e  i n t e r e s t e d  aga in  in 
m a n p o w e r  s u r v i v a l .  We want  our  p e o p l e .  I wi l l  s p e a k  about  the  c u r -  
r e n t  m a n a g e m e n t  of h u m a n  c a s e s  of r a d i a t i o n  e x p o s u r e ,  the e x p e r i -  
m e n t a l  f ind ings  of the p r e s e n t  and what  we can  expec t  in the  f u t u r e .  

Now, as f a r  as the c u r r e n t  s i t ua t i on  today is c o n c e r n e d ,  I have  
g iven  you b a l l  p a r k  f i g u r e s .  In the a r e a  of a d o s e  which  you can  expec t  
to k i l l  ha l f  the peop le ,  s o m e t h i n g  can  be  d o n e - - t r e a t m e n t .  If you can  
s u p p o r t  the  i nd iv idua l s  who have  b e e n  exposed  fo r  a p e r i o d  of t i m e  
unt i l  they can  r e c o v e r ,  you wi l l  r e d u c e  the n u m b e r  who d i e .  

Now, one of the r e a s o n s  for  dea th  in the  a r e a  of 650, in  this  d o s e  
r a n g e ,  is  in fec t ion ,  d e s t r u c t i o n  of the blood,  and g e n e r a l  e f f ec t s .  

Right  now y o u ' r e  going to ask,  and y o u ' r e  th inking:  What ac tua l ly  
does  r a d i a t i o n  do to d e p r e s s  the b lood  and to c a u s e  d e s t r u c t i o n  of the  
b o n e s ?  I wi l l  a d m i t  s o m e t h i n g  r i g h t  now.  In sp i t e  of a l l  of the w o r k  
that  has  b e e n  done,  we s t i l l  d o n ' t  know what  r a d i a t i o n  r e a l l y  i s .  We 
ca n  s e e  the p i c t u r e  of the r e s u l t s ,  but  the m e c h a n i s m  is  no t  c l e a r l y  
u n d e r s t o o d .  T h e r e  a r e  t h e o r i e s ,  and we can  g ive  you s o m e ,  with the 
f o r m u l a s .  But  they a r e  t h e o r i e s .  We d o n ' t  r e a l t y  know.  

We do know, however, that certain things happen. And in this 
area of LD 50 dosage, ff a patient is given supportive treatment, that 
is sufficient fluids to make up for that which he loses with diarrhea, 
blood to make up for the destruction of the red and white cells, and 
antibodies to prevent infection, you can indeed cut down the number 
of people who die at this dose level. 

With the  g iven  dose ,  they s u c c u m b  to in fec t ion .  H o w e v e r ,  ff they 
a r e  g iven  a fu l l  a u r e o m y c i n  c o u r s e ,  and an t ib io t i c  c o u r s e ,  the n u m b e r  
of dea th s  is  cut  way down.  They  a r e  p r o t e c t e d .  T h e y ' r e  not  p r o t e c t e d ;  
t h e y ' r e  t r e a t e d .  Then  with a s m a l l e r  d o s e  of an t ib io t i c s ,  t h e r e  is not  
qu i te  as good a r e s u l t ;  i n fec t ion  c o m e s  a long and t akes  t h e m  off.  



Now, this  is  not  l ike  t r e a t m e n t  a f t e r  the fac t .  It a l so  canno t  be  
Likened to your  f ive  i nches  of c o n c r e t e .  T h i s  is not  p r o t e c t i o n ,  that  
is ,  m e d i c i n e  r e p l a c i n g  s t e e l  or  c o n c r e t e .  Th i s  is  j u s t  s u p p o r t i n g  the 
i n j u r e d  ind iv idua l  unt i l  such t i m e  as h i s  n o r m a l  bod i ly  func t ions  can  
r e s u m e  t h e i r  work .  But  s o m e t h i n g  can  be  done .  I t ' s  not  e n t i r e l y  wi th -  
out  hope .  

Th i s  is the  p r e s e n t  s t a tu s  of t r e a t m e n t .  You m a y  h a v e  r e a d  about  
the u s e  of bone  m a r r o w  and c e r t a i n  o t h e r  th ings .  At the p r e s e n t  s t a g e  
of the g a m e  this is  not  p r a c t i c a l .  

At the d o s e s  of, say ,  1, 000 B ( the LD i00,  which  k i l l s  e v e r y o n e ) ,  
th is  k ind of t r e a t m e n t  wi l l  no t  r e d u c e  the m o r t a l i t y .  At the d o s e  l e v e l s  
that  k i l l  75 p e r c e n t ,  you wi l l  with p r o p e r  t r e a t m e n t  i m p r o v e  the n u m -  
b e r  of p e o p l e  who l ive .  

B a c k  in about 1949 it was  found that  c e r t a i n  c h e m i c a l s ,  ff g iven  
b e f o r e  e x p o s u r e  to r ad i a t i on ,  would i n c r e a s e  the r e s i s t a n c e  of the  
a n i m a l  to r a d i a t i o n .  Th i s ,  p e r h a p s ,  w o r k s  the s a m e ,  l e t ' s  say,  as 
the f ive  i n c h e s  of c o n c r e t e  o r  the  inch  and a hal f  of s t e e l .  That  is ,  
t h e s e  c h e m i c a l s  work  in s o m e  m a n n e r  to r e d u c e  the e f fec t  of r a d i a t i o n .  

Some  of the e a r l i e s t  w o r k  was done  in  m i c e .  T h e r e  a r e  s i m i l a r  
i t e m s  in  e v e r y  c h e m i c a l  that was u s e d .  You have  in one group,  at 
l e a s t  two C ' s - - c a r b o n  and s u l p h u r .  E v e r y  one of them,  in one way 
o r  ano the r ,  is  l inked  in that m a n n e r .  

Now, al l  of t h e s e  did give  m i c e  100 p e r c e n t  p r o t e c t i o n  aga in s t  LD 
100. Tha t  i s ,  i t  jus t  about cu ts  the e f fec t  in hal f .  

With the d o s a g e  in this  a r e a ,  then  i t ' s  double  the d o s e  that  they 
would t o l e r a t e .  

You will note here--and I'U come back to it later--that the dose- 
ages that were toxic to the mice were fairly close to the ones that 
were effective. There's not too much difference between the dose 

rates. 

Thi s  w o r k  s t a r t e d  out in 1949 and a g r e a t  dea l  was  done  th rough  
the 19501s, in  a t t e m p t i n g  to f ind s o m e  c h e m i c a l s  that  would g ive  p r o -  
t e c t i on  ahead  of the fac t .  We want  to p r o t e c t  peop le ;  cut  down the 
e f fec t s  of the r a d i a t i o n .  



Again ,  the c o n t r o l .  N o r m a l  s a l i n e  so lu t ion ,  s a l t  w a t e r ,  is g iven .  
A l a r g e  n u m b e r  of a n i m a l s  a r e  used ,  b e c a u s e  t h e r e  is  a v a r i a t i o n  b e -  
tween  a n i m a l s ,  j u s t  the s a m e  as t h e r e  is b e t w e e n  a l l  of u s .  In the 
c o n t r o l  the p e r c e n t  of s u r v i v a l  in one w e e k  is  73. T h e n  it  goes  way 
down.  And in the u n t r e a t e d  only  13 s u r v i v e d  with  that  p a r t i c u l a r  d o s e .  

But ,  one of those  c h e m i c a l s ,  15, g iven  f ive  m i n u t e s  b e f o r e ,  n o n e .  
One h o u r  b e f o r e ,  the c o n t r o l  aga in  d r o p s  down.  You d i d n ' t  h a v e  qu i te  
as good p r o t e c t i o n .  G iven  f ive  m i n u t e s  a f t e r  e x p o s u r e  though,  n o t h i n g .  
It was  no good.  T h i s  had to be  done a h e a d  of t i m e .  

We w e r e  v e r y  m u c h  i n t e r e s t e d  in p r o c e e d i n g  a long  th is  l ine ,  bu t  
no t  too m u c h  p r o g r e s s  was  m a d e .  So, two y e a r s  ago, s o m e  of ou r  
p e o p l e  at  R e e d  c a m e  th rough  with  an idea ,  which  now s e e m s  so  s e l f -  
ev iden t  tha t  we w o n d e r  why s o m e  of our  good p e o p l e  l ike  Mike  D a c q u i s t o  
d i d n ' t  th ink  of it b e f o r e .  But  i t ' s  one of those  t h ings .  

T h e s e  d r u g s  w e r e  too toxic in a n i m a l s  l ike  dogs ,  and p r e s u m a b l y  
in peop l e ,  to b e  u s e d .  T h e  d o s e  wh ich  would p r o t e c t  in the l a r g e r  
a n i m a l ,  not  the r o d e n t ,  was  so p o i s o n o u s  that  it  k i l l ed  the a n i m a l .  
T h a t ' s  a l o s ing  p r o p o s i t i o n .  

So the g e n t l e m e n  out  at R e e d  p o s t u l a t e d  that  p e r h a p s  t h e s e  c h e m i -  
c a l s  w o r k e d  each  a l i t t l e  d i f f e r e n t l y  and that  p e r h a p s  they cou ld  take  
a m i x  of two of t hem in a d o s e  r a n g e  that  by  i t s e l f  was  not  e f f ec t i ve  
in p r e v e n t i n g  i n j u r y  but  a l so  w o u l d n ' t  be  toxic,  and that  the tox ic i ty  
of two d i f f e r e n t  c h e m i c a l s  would  not  add,  bu t  that  the p r o t e c t i o n  would  
add.  Th i s  does  s e e m  s i m p l e  now, d o e s n ' t  i t ,  in h i n d s i g h t ?  

T h e y  t r i e d  i t .  L e t  m e  show you  a l i t t l e  m o v i e .  (Movie  f i l m . )  

T h e  f i r s t  e x p e r i m e n t  shows  B l a c k i e  and Whi t ey .  T h e s e  two dogs 
w e r e  exposed  to, I b e l i e v e ,  775 uni t s ,  wh ich  is i n v a r i a b l y  l e tha l  to 
a n i m a l s .  B l a c k i e  was  p r o t e c t e d  wi th in  30 m i n u t e s  b e f o r e  by an i n j e c -  
t ion of a c o m b i n e d  c h e m i c a l .  Whi tey  was  not  p r o t e c t e d .  You can  s e e  
qu i te  o b v i o u s l y  the d i f f e r e n c e .  

D r .  J a c o b u s  is hav ing  qui te  a b i t  of t r o u b l e  wi th  our  p r o t e c t e d  
B l a c k i e ,  as  you can  s e e .  H e r e ' s  W h i t e y - - b l e e d i n g  into the m o u t h  
wi th  v e r y  p a l e  tongue and pa l e  m e m b r a n e s  in the m o u t h  b e c a u s e  of 
b lood  d e s t r u c t i o n .  Th i s  dog is e x c e e d i n g l y  s i ck ,  and,  I ' m  s o r r y  to 
s ay ,  d ied  the day  t h e s e  p i c t u r e s  w e r e  t aken .  I t ' s  the c o n t r o l  a n i m a l .  



il Ti 

We love dogs ,  a l l  of us; bu t  if we can  l e a r n  s o m e t h i n g  to p r o t e c t  
you and our  f a m i l i e s ,  w e ' r e  w i l l i ng  to s a c r i f i c e  t h e m .  H e r e  is 
B l a c k i e - - n i c e  r e d  tongue;  a happy,  h e a l t h y  dog.  Tha t  was  two y e a r s  
ago, and B l a c k i e  is s t i l l  happy  and h e a l t h y  out at W a i t e r  R e e d - - a s  is 
e v e r y  o t h e r  dog which  had b e e n  u sed  in this  e x p e r i m e n t  and w h i c h  r e -  
c e i v e d  the p r o t e c t i v e  c h e m i c a l  ahead  of r a d i a t i o n  e x p o s u r e .  

I 'd  l ike  to s a y  this  again:  We h a v e  n e v e r  l o s t  a dog in this  o r d e r  
of d o s a g e  that  s u r v i v e d  the m e d i c i n e  i t s e l f .  T h i s  is not  an a n s w e r  
r i g h t  now, b e c a u s e  it s t i l l  r i d e s  on the edge  of t ox ic i ty .  We lo s t  about  
one or  two dogs  out  of s e v e n  or  e ight  that  a r e  g i v e n  the m e d i c i n e ,  b e -  
c a u s e  t h e y ' v e  b e e n  ska t ing  r i g h t  on the e d g e .  

Bu t  th is  s u c c e s s  d id  g e n e r a t e  s u f f i c i e n t  i n t e r e s t  so that  we ob-  
t a ined  s o m e  e x t r a  s u p p o r t .  Aga in ,  the w o r k  has  b e e n  c o o r d i n a t e d  
c l o s e l y  b e t w e e n  AEC and the o t h e r  s e r v i c e s .  About  a m i l l i o n  d o l l a r s  
a y e a r  have  b e e n  put  into this  r e s e a r c h  in the l a s t  two y e a r s ,  and 
s o m e  p r o g r e s s  is  b e i n g  m a d e .  

We hope that  we  can  get  c h e m i c a l s  w h i c h  a r e  l e s s  toxic  and which  
wi l l  be  e f f ec t i ve  fo r  a l o n g e r  p e r i o d  of t i m e .  Our  p ipe  d r e a m  of the 
f u t u r e  is  to deve lop  a p i l l  l ike  we had  in the l a s t  w a r  a g a i n s t  m a l a r i a ,  
that  you could  take  once  a day  to p r o t e c t  you .  We d o n ' t  have  that  now; 
so  d o n ' t  ge t  y o u r  hopes  up.  But  i t  is  ev iden t  that  s o m e t h i n g  c a n  be  
done  in the f u t u r e .  

Aga in ,  dont t  a sk  m e  exac t l y  how t h e s e  c h e m i c a l s  w o r k ,  b e c a u s e  
s i n c e  we r e a l l y  don ' t  know wha t  r a d i a t i o n  i n j u r y  is ,  w e ' r e  not  f o o l i s h  
enough to t ry  to t e l l  you that  we know how this  m i t i g a t e s  r a d i a t i o n  in -  
j u r y .  We have  only  t h e o r i e s .  Bu t  we know it does  h e l p .  

At the p r e s e n t  t ime ,  in the c o o r d i n a t e d  ef for t ,  c h e m i c a l s  a r e  
b e i n g  p a t t e r n e d .  T h e r e  is an a t t e m p t  at s y n t h e s i s  of s p e c i f i c  c h e m i -  
c a l s ,  bu i l t  to o r d e r  so  tha t  we  can  cut  down  tox ic i ty  and i n c r e a s e  the 
l eng th  of a c t i ve  p r o t e c t i o n .  W e ' r e  t a lk ing  now about  p r o t e c t i n g  a h e a d  
of t i m e .  

J u s t  to show you  a n o t h e r  a s p e c t  of this  th ing .  Some of you a r e  
i n t e r e s t e d  in h i g h - d o s e  l e v e l s .  What  if you a r e  as u n f o r t u n a t e  as Ed  
Woo ten  who is  f ly ing  tha t  B - 5 2  and ge ts  a n u c l e a r  a n t i a i r c r a f t  w a r h e a d  
up t h e r e  and is exposed  to 10,000 R.  We s a y  this  i s  a l m o s t  i m m e d i -  
a te  i n c a p a c i t a t i o n .  We w e r e  c u r i o u s  w h e t h e r  t h e s e  c h e m i c a l s  w o r k  
up in the h i g h e r  l e v e l s .  So s o m e  w e r e  t r i e d .  L e t ' s  h a v e  that  l i t t l e  
b i t  of f i l m  on the dogs tha t  had  10, 000 R .  
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( F i l m )  Tha t  is an awful  slug,  g e n t l e m e n .  T h e r e ' s  the a n s w e r .  
T h e  b e a g l e  got the  p r o t e c t i v e  m e d i c a t i o n .  The  o t h e r  p o o r  a n i m a l  d id  
no t .  The  b e a g l e  did p r e t t y  we l l  for  t h r e e  d a y s .  He did then drop  off. 
T h e  o t h e r  dog obv ious ly  was  not  an e f f ec t ive  a n i m a l .  The  b e a g l e  w a s  
a l i t t l e  a f r a id  of the c a m e r a s  and the l igh t s ,  but  h e ' s  a p r e t t y  happy 
a n i m a l  for  10, 000 R.  And if Ed had b e e n  so  un fo r tuna t e  to have  that  
B-52  up t h e r e ,  if h e ' d  had  this  m e d i c a t i o n  p e r h a p s  he  would h a v e  b e e n  
able  at l e a s t  to b r i n g  the  b e a s t  h o m e  again  and c a r r y  out h i s  m i s s i o n .  
I t ' s  r e a l l y  v e r y  i n t e r e s t i n g .  

Don ' t ,  again ,  jump to c o n c l u s i o n s - - t h i s  is  not  now.  It i s ,  how-  
e v e r ,  a hope .  R a d i a t i o n  i s n ' t  as o v e r w h e l m i n g  a thing as has  b e e n  
p i c t u r e d .  T h e r e ' s  no n e e d  of going into al l  of the d e t a i l s ,  but  this  is  
the whi te  count ,  the whi te  b lood c e l l s ,  which  a r e  v e r y  n e c e s s a r y  in 
c o m b a t i n g  in fec t ion ,  as a l l  of you know.  This  is the c o n t r o l .  See how 
the whi te  count  d r o p s  down and the a n i m a l  goes  on out.  In the dog 
p r o t e c t e d  by the c o m b i n a t i o n  of c h e m i c a l s  you s e e  the whi te  count  
s t a y s  r i gh t  up t h e r e  in good o r d e r .  

What ' s  the p r a c t i c a l  va lue  r i gh t  now? We don ' t  have  the a n s w e r ,  
but  we hope  to be  c l o s e .  

Some  of our  p e o p l e  wanted  to k n o w - - g e t t i n g  b a c k  to this  f ina l  
p r o b l e m - - i f  we had s o m e t h i n g  l ike  this ,  even  though i t ' s  p r e t t y  toxic,  
which  p e o p l e  could  take,  t hose  who a r e  not in the a r e a  of i m m e d i a t e  
effect ,  but  who a r e  in a r e a s  for  which  conel_rad p r e d i c t s  fa l lou t .  If 
today,  wi thout  adequa t e  s h e l t e r ,  they could  take this ,  what  would be  
the e f fec t?  

The  D a m a g e  A s s e s s m e n t  C e n t e r ,  u s ing  the s a m e  f i g u r e s  that  we 
a r e  u s ing  in our  f ina l  p r o b l e m ,  was a sked :  "Wi thou t  chang ing  any 
o the r  p a r a m e t e r  of the p r o b l e m ,  if the p e o p l e  ou t s ide  the i m m e d i a t e  
a r e a  of the hi t  could  have  a d o s e  of th is  to take,  what  e f fec t  would it  
h a v e ? "  You can  s e e  the e f fec t .  O v e r  10 m i l l i o n  p e o p l e  would be  af-  
f e c t e d .  Th i s  is  m a n p o w e r ,  and m a n p o w e r  we n e e d .  Th i s  is  a p r a c -  
t i ca l  e f fec t  that  we hope  is not  too fa r  off in the f u t u r e .  

Now, you m a y  have  go t t en  the i m p r e s s i o n  that  I ' m  ta lk ing  only 
about i m m e d i a t e  e f fec t s  and how to p r o t e c t  p e o p l e  a g a i n s t  i m m e d i a t e  
e f f ec t s .  Ac tua l ly ,  the s a m e  thing app l i e s  fo r  f a l lou t .  Now, fa l lout  
is s h o r t .  I t ' s  p r i m a r i l y  g a m m a  r a d i a t i o n .  You can  get  p r o t e c t i o n .  
P r o t e c t i o n  f r o m  fa l lou t  is  m u c h  e a s i e r  than it is  f r o m  i m m e d i a t e  ef-  
f e c t s .  It d o e s n ' t  have  as m u c h  e n e r g y .  
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T h e  only  e f fec t  you ge t  i s  that  f r o m  fa l l ou t  w h i c h  c o m e s  down  
wi th in  I00 f e e t  of w h e r e  you a r e .  What  is  b e y o n d  that  is  u n i m p o r t a n t .  
If you a r e  in  a b ig  bu i ld ing ,  and c a n  s t a y  in the  m i d d l e  of a b ig  b u i l d -  
tng so  that  no fa l lou t  is  w i th in  100 f e e t  of you,  you would  ge t  e s s e n t i a l l y  
no th ing .  It is  s a i d  that  in the b a s e m e n t  of an o r d i n a r y  b r i c k  h o u s e  out  
in the s u b u r b s ,  you  get  a f a c t o r  of 1 to 100. As to the  1, 000 f a l l o u t  on 
the roo f ,  you  only  ge t  10 in the b a s e m e n t .  A v e r y  s i m p l e  s h e l t e r  g ives  
you  a t r e m e n d o u s  f a c t o r .  It  cu t s  th is  p r o b l e m  way,  w a y  down.  

T h e r e ' s  a n o t h e r  f a c t o r  tha t  ge t s  into th is ,  and t h a t ' s  the s h a r p  
d r o p - o f f .  I d o n ' t  wan t  to a r g u e  d e t a i l s  r i g h t  now,  bu t  the  i n i t i a l  d r o p -  
off i s  v e r y  r a p i d .  If p e o p l e  can  s t a y  in even  a s i m p l e  s h e l t e r  un t i l  
they  a r e  told to c o m e  out, we  c a n  have  a g r e a t  d e a l  m o r e  s u r v i v a l  of 
our  e s s e n t i a l  m a n p o w e r .  

T h i s  i s  no t  an  i m p o s s i b l e  p r o b l e m .  We c a n  do s o m e t h i n g  about  
t r e a t m e n t  r i g h t  now.  We hope  we c a n  do s o m e t h i n g  about  p r o t e c t i o n  
by  a c h e m i c a l .  And v e r y  d e f i n i t e l y  in the f a l lou t  a r e a ,  s h e l t e r s  a r e  
the a n s w e r .  A c o m b i n a t i o n  of s h e l t e r  and a p r a c t i c a l  c h e m i c a l ,  f o r  
w h i c h  we h o p e ,  would  g ive  us a c h a n c e  f o r  s u r v i v a l  in the  event  of 
a t t a c k  on this  c o u n t r y .  We d o n ' t  h a v e  e i t h e r  one now.  

L e t ' s  go b a c k  aga in .  T h e s e  f i g u r e s  a r e  qu i te  d i f f e r e n t .  R a d i a -  
t ion  i s n ' t  as  bad  as i t ' s  b e e n  p a i n t e d .  You c a n  take  200; 650 w i l l  k i l l  
abou t  haf t  the p e o p l e  who a r e  not  p r o t e c t e d  and not  t r e a t e d ;  1, 000 at 
the  p r e s e n t  t i m e  is the d o s e  which  k i l l s  e v e r y o n e .  C h r o n i c  e f f ec t s ,  
fa l lout ,  as  I told you,  300 in a week ,  500 in a m o n t h ,  1, 000 in  a y e a r .  
Th i s  ge t s  you into  m a n a g e a b l e  a r e a s .  

S o m e  of you i m m e d i a t e l y  a r e  th ink ing  about  the f i g u r e s  g i v e n  by  
M r .  K a h n  l a s t  m o n t h  and by  a n o t h e r  d i s t i n g u i s h e d  s p e a k e r  only  y e s -  
t e r d a y .  We h a v e  no a r g u m e n t  wi th  t h o s e  f i g u r e s .  In fac t ,  qu i t e  a 
f ew of t hem w e r e  s t i m u l a t e d  b y  ou r  two f r i e n d s  h e r e .  

In s t u d y i n g  l i fe  s h o r t e n i n g ,  we d o n ' t  h a v e  the r e a l  a n s w e r s .  Bu t  
t h e r e  a r e  enough d a t a  to m a k e  us think that  fo r  each  e x p o s u r e  y o u r  
l i fe  m a y  be  s h o r t e n e d  about  s i x - t e n t h s  of a day .  R igh t  now w e ' r e  a l l  
young  enough  so  w e ' r e  not  w o r r y i n g  about  f ou r  or  f ive  o r  s ix  d a y s .  
B u t  th is  is  a m a n a g e a b l e  f i g u r e .  

How about  c a n c e r  and so  on?  We don ' t  know a l l  the a n s w e r s ,  but  
we  do know enough to th ink that  a 50 R d o s e  i s n ' t  going  to do any th ing .  
A 100 R d o s e  about  doub le s  the r a t e .  
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L e t ' s  u se  l e u k e m i a .  We know s o m e t h i n g  about  t h i s .  T h a t ' s  c a n -  
c e r  of the b lood .  N o r m a l l y  in the Un i t ed  S ta te s  the r a t e  i s  6 p e r  
100, 000 of the p o p u l a t i o n  p e r  y e a r .  

Now, in the p e r i o d  s i n c e  H i r o s h i m a  t h e r e  h a v e  b e e n  about  70 c a s e s  
in 100, 000 p o p u l a t i o n  exposed  to p r e t t y  h igh  d o s e s .  T h e  r a t e  was  at 
the h i g h e s t  p e a k  about  f i ve  y e a r s  a f t e r  H i r o s h i m a .  But ,  even  so ,  the 
to ta l  f r o m  15 y e a r s  i s  only  70. Th i s  s t i l l  is  in the s a m e  b a l l  p a r k  as 
the f i g u r e s  we now h a v e  in the Uni t ed  S ta te s  u n d e r  o r d i n a r y  p e a c e t i m e  
c o n d i t i o n s .  

So t h a t ' s  a good a n s w e r .  You t h r o w  y o u r  h a n d s  out .  We d o n ' t  
know the r e a l  a n s w e r ,  bu t  we  doubt  that  the p r o b l e m  is as  g r e a t  as  
s o m e  of ou r  e m o t i o n a l  f r i e n d s  would  i n d i c a t e .  

G e n e t i c s .  I think S e c r e t a r y  A c h e s o n  s a id  i t  v e r y  w e l l  y e s t e r d a y .  
And H e r m a n  K a h n  s a id  i t .  P r o b a b l y  the g e n e t i c  r e s u l t s  a r e  in the 
m a n a g e a b l e  a r e a .  P r o b a b l y  s o m e  i n c r e a s e  in g e n e t i c  e f f ec t .  T h e  
f r u i t  f l i e s  s a y  so .  Bu t  we h a v e n ' t  l i ved  long enough to r e a l l y  know.  

To c o n c l u d e  this  talk:  We b e l i e v e  that  r a d i a t i o n  is bad;  bu t  that  
i t  is  m a n a g e a b l e .  The  t o l e r a n c e  f i g u r e s  a r e  a lot  h i g h e r  than we 
thought .  You can  get  a t r e m e n d o u s  a m o u n t  of p r o t e c t i o n  f r o m  s h e l t e r ,  
f r o m  luck,  and p o s s i b l y  in the n e a r  f u t u r e  f r o m  the r e s u l t s  of s o m e  
of the m e d i c a l  r e s e a r c h  w o r k  going  on r i g h t  now.  T h i s  does  g ive  us 
s o m e  hope  and does  g ive  us a s e t  of f i g u r e s  that  you can  u s e  d u r i n g  
th is  l a s t  m o n t h .  

I s u g g e s t  we take  a s h o r t  b r e a k  and then  c o m e  b a c k  and le t  you 
h i t  us,  a l l  t h r e e  of us ,  and w e ' l l  t r y  to f i e ld  y o u r  q u e s t i o n s .  

C O L O N E L  HARVEY:  D r .  T i m m e r m a n  is r e a d y  fo r  y o u r  q u e s t i o n s .  

QUESTION:  T i m ,  if the R u s s i a n s  w e r e  able to a c h i e v e  th is  p i l l -  
a - d a y  c a p a b i l i t y  b e f o r e  we do, i t  would  b e  a p r e t t y  d a n g e r o u s  s i t u a t i o n .  
I ' m  s u r e  t h e y ' r e  w o r k i n g  on i t .  Do you have  any i d e a  wha t  p r o g r e s s  
they a r e  m a k i n g ?  

C O L O N E L  T I M M E R M A N :  I th ink you  a r e  g u e s s i n g  r i g h t .  Ob-  
v i o u s l y ,  as  ha s  b e e n  s t a t e d  f r o m  this  p l a t f o r m  and u p s t a i r s ,  p o s s i b l y  
the R u s s i a n s  a r e  a l r e a d y  in a b i t  b e t t e r  p o s i t i o n  than we a r e ,  b e c a u s e  
b e i n g  on the f i r s t  s t r i k e  end, they  can  d i s p e r s e  t h e i r  popu la t i on  and 
so  on; and if they  have  th is ,  it  would  r e a l l y  put  t hem in a b e t t e r  p o s i -  
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Two y e a r s  ago, t h e r e  was  an I n t e r n a t i o n a l  M e d i c a l  C o n g r e s s  in 
B u r l i n g t o n ,  V e r m o n t .  As a m a t t e r  of f ac t ,  t h e r e  w e r e  R u s s i a n  r e p r e -  
s e n t a t i v e s  p r e s e n t .  I th ink that  at tha t  t i m e  the k n o w l e d g e  was  p r e t t y  
m u c h  a c r o s s  the b o a r d ,  open fo r  e v e r y o n e ;  and t h e r e  was  a p r e t t y  
good e x c h a n g e .  The  Un i t ed  S ta te s  r e p r e s e n t a t i v e s  who w e r e  p r e s e n t  
at the t i m e  told m e  that  the R u s s i a n s  b e c a m e  qui te  e n t h u s e d .  At that  
t i m e ,  two y e a r s  ago,  we w e r e  j u s t  about  on a p a r .  

W h e r e  they  have  gone s i n c e  then I c a n ' t  a n s w e r .  Can  e i t h e r  of 
you?  

MAJOR DACQUISTO:  In 1958 t h e r e  was  a m e e t i n g  in G e n e v a  on 
the p e a c e f u l  u s e s  of a t o m i c  e n e r g y .  At that  t i m e  a l a b o r a t o r y  f r o m  
C z e c h o s l o v a k i a  had a g roup  of t h r e e  o r  fou r  p e o p l e  who r e p o r t e d  on 
s o m e  p a p e r s  m a k i n g  d e r i v a t i v e s  of the i d e n t i c a l  c o m p o u n d s  that  we 
a r e  m a k i n g - - n i t r o g e n  s e p a r a t e d  by  two c a r b o n s  f r o m  a s u l p h u r - - b e -  
c a u s e  i t ' s  b e e n  obvious  in the l i t e r a t u r e  for  m a n y  y e a r s  that  t h e s e  a r e  
the m o s t  e f f ec t i ve  o n e s .  And they  r e p o r t e d  a p p r o x i m a t e l y  20 d e r i v a -  
hives that  they  had  m a d e .  

At that  t i m e  it was  a l i t t l e  f r u s t r a t i n g  to us,  b e c a u s e  our  p r o g r a m  
was  s t i l l  c l a s s i f i e d  and we cou ld  not  t a lk  about  i t .  S h o r t l y  t h e r e a f t e r  
this  c l a s s i f i c a t i o n  was  l i f ted ,  so that  we could  ta lk  about  i t .  So w e ' r e  
c e r t a i n  not  only  that  they  a r e  i n t e r e s t e d  in the p r o b l e m ,  bu t  tha t  they  
think,  as  we  do, that  th is  is  an a r e a  that  shou ld  have  b e e n  e x p l o r e d  
y e a r s  ago; and we a r e  both  doing it  as  J o h n n y - c o m e - l a t e l y s .  W h e r e  
they a r e  as  of r i g h t  now I don ' t  know.  

QUESTION:  Wil l  you g ive  us a l i t t l e  h i s t o r y  of the d e v e l o p m e n t  
of t h e s e  c h e m i c a l s  and how they  f i r s t  c a m e  to our  a t t e n t i o n ?  

C O L O N E L  T I M M E R M A N :  I th ink  that  a c t u a l l y  the who le  h i s t o r y  
is a f ~ i r l y  r e c e n t  one,  and that  I was  c o r r e c t  in s a y i n g  tha t  the f i r s t  
r e a l l y  good w o r k  was  done  in about  1949 in m i c e .  W a s n ' t  it,  J i m ?  

COLONEL HARTGERING: Yes. 

C O L O N E L  TIMMEI~MAN: By the B e l g i a n s .  But  you  h a v e  the 
p i c t u r e  p r e t t y  we l l ,  so you had b e t t e r  t e l l  about  i t .  

C O L O N E L  HARTGERING:  Tha t  was  done  by a f e l l ow  n a m e d  B a c q ,  
w o r k i n g  in B e l g i u m .  T h e  f i r s t  w o r k  in this  c o u n t r y  was  done  by  
H a r v e y  P a t ,  at  the A r g o n n e  N a t i o n a l  L a b o r a t o r y ,  u s ing  f i s s i o n  and 
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m i c e .  T h e r e  has  b e e n  a f lood of p a p e r s  f r o m  a l l  o v e r  the wor ld  s i n c e  
then .  But  up unt i l  two y e a r s  ago, no one had  s u c c e e d e d  in p r o t e c t i n g  
any th ing  excep t  r o d e n t s ,  as T im  i n d i c a t e d - - m i c e  and r a t s .  

At W a l t e r  1~ eed,  D r .  J acobus ,  whom you saw in the m o v i e ,  was  
the f i r s t  m a n  to show that  you could in fac t  p r o t e c t  l a r g e  a n i m a l s .  
The  w o r k  m a i n l y  r e v o l v e d  a round  t ry ing  to f ind out why t h e s e  th ings  
w o r k e d .  We have  done  s o m e  s t u d i e s  on why they w o r k .  But  we d o n ' t  
r e a l l y  w o r r y  too m u c h  about th is ,  b e c a u s e  we use  lo ts  of d r u g s  and 
m e d i c i n e s - - a s  a p h y s i c i a n  if you c o m e  to m e ,  I m a y  give  you s e v e r a l  
d r u g s .  I d o n ' t  know why they w o r k  bu t  they w o r k  and I d o n ' t  c a r e  how 
they  w o r k .  T h i s  is the a p p r o a c h .  We know that  t h e s e  th ings  work ,  
and f r o m  a m i l i t a r y  s t andpo in t  we say,  l e t ' s  ge t  on with the job and 
ge t  s o m e t h i n g  t ha t ' s  a l i t t l e  m o r e  p r a c t i c a l .  

One  th ing that  T i m  d i d n ' t  po in t  out that  I th ink is  e n c o u r a g i n g  with 
t h e s e  d r u g s  is  that  they  p r o t e c t ,  e s s e n t i a l l y ,  as  fa r  as we know today,  
a c r o s s  the b o a r d .  They  p r o t e c t  aga ins t  any r a d i a t i o n  effect ,  w h e t h e r  
i t  be  l i fe  s h o r t e n i n g ,  w h e t h e r  i t  be  c a n c e r ,  w h e t h e r  i t  be  gene t i c  effect ,  
w h e t h e r  i t  be  the th ings  he  t a lked  about .  T h e y  a r e  not  j u s t  good a g a i n s t  
the  acu te  e f f e c t s .  T h e y  p r o t e c t  aga ins t  a l l  r a d i a t i o n  e f f ec t s ,  b e c a u s e  
they  e s s e n t i a l l y  act  l ike  a p i e c e  of s t e e l  i n s i d e  you.  You j u s t  d o n ' t  
ge t  that  m u c h  r a d i a t i o n .  

So t h e s e  a r e  r e a l l y  a m a z i n g  c o m p o u n d s ,  a m a z i n g  d i s c o v e r i e s .  
How they w o r k  we d o n ' t  know.  I 'd  l ike  to know; but  l e t ' s  get  on wi th  
the job and f ind s o m e  that  a r e  l e s s  tox ic .  

One o t h e r  thing I th ink is  a l i t t l e  m o r e  hopefu l  than even  T i m  
p o in t ed  out .  W e ' r e  not n e a r l y  as fa r  away f r o m  the c iv i l  d e f e n s e  
p r o b l e m  as we a r e  f r o m  the p r o b l e m  of the s o l d i e r  or  the s a i l o r  or  
the a i r m a n  in c o m b a t .  If you have  a n u c l e a r  s t r i k e  on this  coun t ry ,  
then y o u ' r e  p e r f e c t l y  wi l l ing  to a c c e p t  a r e a s o n a b l e  p e r c e n t  of tox ic i ty  
in your  p e o p l e .  As Mike  a lways  says  when  h e  ta lks  about th is ,  "If  
t h e y ' r e  a l i t t l e  s i c k  to t h e i r  s t o m a c h  and so for th ,  which  is  what  t h e s e  
c o m p o u n d s  do, this  a s s u r e s  that they s t ay  in the b a s e m e n t  and d o n ' t  
c o m e  out, w h e r e  they  s h o u l d n ' t  ought to b e . "  So w e ' r e  not  n e a r l y  as 
f a r  away f r o m  p r o t e c t i n g  the h o u s e w i v e s  and the c i v i l i a n  popu la t ion  
as we a r e  f r o m  p r o t e c t i n g  the c o m b a t  s o l d i e r ,  b e c a u s e ,  obv ious ly ,  
he  c a n ' t  s tand  the tox ic i ty  or  he  c o u l d n ' t  c o m p l e t e  h i s  m i s s i o n .  W e ' r e  
m u c h  f a r t h e r  away f r o m  this  one .  
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QUESTION: T i m  is  t h e r e  any vaLidity to the s t a t e m e n t  that  c e r t a i n  
foods ,  s u c h  as cabbage ,  g ive  the  h u m a n  c e r t a i n  p r o t e c t i o n  a g a i n s t  r a d i -  
t ion?  

COLONEL TIMMEHMAN: You know, Joe ,  I k ind of f i g u r e d  you 'd  
do th i s .  T h i s  is  not  p l an ted ,  g e n t l e m e n .  

T h e  Q u a r t e r m a s t e r  C o r p s  did do s o m e  work  a wh i l e  ago with cab -  
b a g e  and b r o c c o l i  in  gu inea  p i g s .  If you would eat  enough cabbage  and 
enough b r o c c o l i ,  you would  get  s o m e  p r o t e c t i o n .  T h e r e  a r e  a lot  of 
t~in~s tha t  e n t e r  into i t .  I d i d n ' t  t ake  the t i m e  to d i s c u s s  i nd iv idua l  
v a r i a t i o n s .  Sure ,  i t  v a r i e s .  T h e r e  a r e  so m a n y  f a c t o r s  when  you a r e  
t e s t i ng  the e f f e c t i v e n e s s  of s o m e t h i n g  in this  f ie ld ,  then  i t ' s  m o s t  d i f -  
f i cu l t .  

In the  l a b o r a t o r y  when  J i m  was at Wa l t e r  Reed ,  they  had  a s t r a i n  
of  m i c e  wh ich  had b e e n  s t a n d a r d i z e d  so that  i t  was  known exac t ly  how 
m a n y  uni t s  of r a d i a t i o n  c a u s e d  ha l f  of t hem to d i e .  We bu i l t  a new 
m o u s e  h o u s e ,  and the new m o u s e  h o u s e  was b e t t e r  than the old one 
and the  m i c e  w e r e  a l i t t l e  h e a l t h i e r  and they  g r e w  a Little f a t t e r  and 
so on.  It was  the s ~ m e  s t r a i n  of m i c e .  D a r n e d  if they  d i d n ' t  change  
in LD 50 by  100 H. So t h e r e  a r e  an awful  lot  of th ings  that  e n t e r  in to  
th i s .  

On the f~? .ous  gu inea  p ig  s t u d i e s .  You could  wobble  a s t a t i s t i c  
to show that  ff the  p igs  ate  enough cabbage  or  b r o c c o l i ,  m a y b e  t h e r e  
was  a d e c r e a s e  in m o r t a l i t y .  But  t h e r e  w e r e  so  m a n y  f a c t o r s  invo lved ,  
that h o n e s t l y ,  I j u s t  n e v e r  did b e l i e v e  that  i t  a m o u n t e d  to any th ing .  
Of c o u r s e  i t  could  be  s a id  that  ff you t r a n s l a t e d  this  to the h u m a n ,  you 
would h a v e  to eat  i m p o s s i b l y  m u c h  b r o c c o l i  and cabbage ,  you n e v e r  
could  do it,  p lus  the fac t  that the  bad  e f fec t s  of c e r t a i n  of the c h e m i c a l s  
in  the cabbage  o r  b r o c c o l i  would  do you m o r e  h a r m  than good.  

But ,  n o n e t h e l e s s ,  the Q u a r t e r m a s t e r  C o r p s  got a lot  of f ine  m i l e -  
age  out of th is  and a s u p e r b  p r e s s ;  m o r e  p o w e r  to t h e m .  I ' m  not  b e i n g  
unkind .  

QUESTION: T im,  w e ' v e  r e a d  m a n y  p a p e r s  about  the  c l e a n  and 
d i r t y  b o m b s .  Have  your  s t u d i e s  shown any r e a l  s i g n i f i c a n c e  b e t w e e n  
the two? 
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C O L O N E L  T I M M E R M A N :  I had  f i g u r e d  a l so  that  this  would be  a 
q u e s t i o n .  The  c l e a n  and d i r t y  bomb had to do with  the c o n f i g u r a t i o n  
of the w e a p o n - - h o w  m u c h  f i s s i o n  t h e r e  is v e r s u s  fus ion  and so on and 
so  f o r t h .  Do you want  to get  into any of the t e c h n i c a l i t i e s  and ba i l  m e  
out  a b i t ?  It r e a l l y  d o e s n ' t  m a k e  a who le  lot  of d i f f e r e n c e  as f a r  as  I 
know.  Mike ,  am I w r o n g ?  

MAJOR DACQUISTO: No. 

The  only  way that  we know now to ge t  f u s i o n  is by f i s s i o n .  I t ' s  
the only way  that  we can  m e c h a n i c a l l y  o r  a r t i f i c i a l l y  g e n e r a t e  enough 
h e a t .  As you know, the E n g l i s h  and o u r s e l v e s  and a p p a r e n t l y  the 
R u s s i a n s  a r e  t r y i n g  to ge t  f u s i o n  by  m e a n s  of p a r t i c l e  a c c e l e r a t i o n  
and by  b u i l d i n g  up t e m p e r a t u r e  in p i e c e s  of a p p a r a t u s  to deve lop  f u s i o n .  
E v e r y  now and then  t h e r e  have  b e e n  r e p o r t s  that  they  thought  they 
cou ld  do i t .  Bu t  this  has  not  he ld  up.  

So that  to ge t  f u s i o n - - a n d  this  is  a m e g a t o n  w e a p o n - - y o u  h a v e  to 
h a v e  f i s s i o n .  The  t r i c k  is to get  t h e s e  b ig  th ings  t o g e t h e r  and h a v e  
the  h e a t  g e n e r a t e d  by f i s s i o n  c a u s e  s u b s e q u e n t  f u s ion .  T h e r e  is no 
way  that  we know now to get  fu s ion  wi thou t  f i s s i o n .  When you  have  
fission it's a "dirty bomb." 

Obvious ly ,  if you can  do this  with 10 k i lo tons  of f i s s i o n  in con -  
t r a s t  to a h u n d r e d ,  you can  cut  down the d i r t y  e l e m e n t  by 90 p e r c e n t ;  
and if you say  it th is  way,  it  sounds  good.  But  you s t / l l  have  to have  
f i s s i o n .  

If t h e r e  a r e  any n u c l e a r  p h y s i c i s t s  in the a u d i e n c e  who wi sh  to 
q u e s t i o n  this  o r  m a k e  c o m m e n t s ,  I 'd  be  glad to h e a r  t h e m .  I ' m  
m e r e l y  a p h y s i c i a n .  

C O L O N E L  T I M M E R M A N :  I th ink,  f r o m  a p r a c t i c a l  s t andpo in t ,  
the q u e s t i o n  has  b e e n  b lown  out of a l l  p r o p o r t i o n s .  In the i m m e d i a t e  
a r e a  of the h i t  it  p r o b a b l y  is m o r e  i m p o r t a n t  how high the thing is  
b lown .  Down low you get  a lot m o r e  d i r t  up in the a i r  and s e c o n d a r y  
p r o d u c t s  to fa l l  on the g r o u n d .  The  h e i g h t  of the f i r e b a l l  is a l i t t l e  
m o r e  i m p o r t a n t  to us than the c o n f i g u r a t i o n .  Would you a g r e e  to tha t?  

MAJOR DACQUISTO: Yes. 

You cou ld  go into the i n g r e d i e n t s  p r o b l e m  r a t h e r  than the m e c h -  
a n i s m  p r o b l e m .  In o t h e r  w o r d s ,  coba l t  o r  o t h e r  i n g r e d i e n t s  do m a k e  
a d i f f e r e n c e  as f a r  as  the c o m p o s i t i o n ,  r a t h e r  than the m e c h a n i s m .  
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C O L O N E L  TIMMERMAN:  Did you a l l  ge t  th is  ? What  was  po in t ed  
out  w a s  that  i t  m a k e s  a d i f f e r e n c e  wha t  the c a s e  is  m a d e  of and so  
f o r t h  as  to what  i n g r e d i e n t s ,  r a d i o i s o t o p e s  you get  out of the th ing 
a f t e r  the  e x p l o s i o n .  You can  put  in c e r t a i n  i n g r e d i e n t s  that  w i l l  m a x i -  
m i z e  the p r o d u c t i o n  of r a d i o i s o t o p e s ;  o r  you c a n  bu i ld  it  wi th  a m i n i -  
m u m .  T h e r e  i s  a d i f f e r e n c e  in d e g r e e  and in type of the i s o t o p e s  that  
you  get  out  of the w e a p o n .  But  fo r  p r a c t i c a l  p u r p o s e s ,  f r o m  wha t  we  
h a v e  had  to s a y  h e r e  today,  it  r e a l l y  d o e s n ' t  m a k e  such  a who le  lot  of 
d i f f e r e n c  e .  

QUESTION:  T i m ,  s o m e b o d y  v o l u n t e e r e d  m e  as an e c o n o m i s t  on 
this  k ind  of p r o b l e m ,  and I h a v e  to r a i s e  a q u e s t i o n .  How m u c h  m o r e  
m o n e y  cou ld  you use  fo r  r e s e a r c h  and d e v e l o p m e n t  in this  f i e l d ?  Be  
r e a s o n a b l e .  

C O L O N E L  TIMMERMAN:  You know,  i t  i s n ' t  a l l  m o n e y ,  though 
t h e r e  is  m o r e  m o n e y  n e e d e d .  A l m o s t  e v e r y b o d y  wants  m o r e  m o n e y ,  
and I th~-k we  cou ld  u s e  an i n c r e m e n t  of twofold o r  t h r e e f o l d .  

But  t h e r e ' s  m o r e  to i t  than tha t .  It t akes  p e o p l e .  You have  h e a r d  
r e a l l y  good s p e a k e r s  f r o m  this  p l a t f o r m  po in t  out  that  in m a n y  of t h e s e  
s p e c i a l i z e d  f i e l d s  we s i m p l y  don ' t  h a v e  the  peop l e ,  the qua l i f i ed  i n s t i -  
tu t ions  and peopIe ,  to do the w o r k .  

I m i g h t  po in t  out  that  in the p r o g r a m  now going at Reed ,  a f a i r  
a m o u n t  of the w o r k  on s y n t h e s i s  of new c h e m i c a l s  that  w e ' r e  t r y i n g  to 
d e s i g n  fo r  th is  p a r t i c u l a r  p u r p o s e  is  b e i n g  done  in u n i v e r s i t i e s  and 
c h e m i c a l  c o m p a n i e s .  We have  gone out and inv i t ed  t hem to c o m e  in 
and g ive  us p r o p o s a l s .  I t  r e a l l y  has  b e e n  p r e t t y  d i f f i cu l t  to get  good 

o n e s .  

What  was  the p e r c e n t a g e ?  Of a l l  the p r o p o s a l s  you h a v e  gone  
into  and so on and so  fo r t h ,  would  you  th ink that  35 p e r c e n t  of t h e m  
w e r e  d e c e n t  w o r k  that  y o u ' d  l ike  to s u p p o r t ,  o r  50 p e r c e n t - - s o m e t h i n g  
in this  o r d e r ?  

MAJOR DACQUISTO:  About  25 p e r c e n t .  

C O L O N E L  T I M M E R M A N :  I ' m  off b a s e .  So if you  doub led  or  
t r e b l e d  the a m o u n t  of m o n e y  in h i s  p a r t i c u l a r  p r o g r a m ,  if you wen t  
m u c h  o v e r ,  I would  s ay ,  two and a ha l f  o r  t h r e e  m i l l i o n  a y e a r ,  I 
th ink  a good d e a l  of i t  would  be  going down the p r o v e r b i a l  d r a i n .  
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I s n ' t  t h i s  a f a i r  a n s w e r ?  Of  c o u r s e  y o u ' d  l i k e  $10 m i l l i o n  I k n o w  
t h a t .  

M A J O R  D A C Q U I S T O :  W h a t  C o l o n e l  T i m m e r m a n  h a s  s a i d  i s  a 
f a i r  e n o u g h  c o m m e n t  in  t e r m s  of  d e v e l o p i n g  t he  c h e m i s t r y .  A s  a m a t -  
t e r  of  f a c t ,  we  h a v e  a b o u t  c o m e  to the  end  of  t h e  l i n e  i n  t e r m s  of  c o m -  
p e t e n t  o r g a n i c  c h e m i s t s  w h o  c a n  w o r k  w i t h  t h i s  k i n d  of  c o m p o u n d .  

T h o s e  of  y o u  w h o  h a v e  h a d  c h e m i s t r y ,  o r  w h o  r e m e m b e r  y o u r  
c h e m i s t r y ,  w i l l  n o t i c e  t h a t  t h e s e  a r e  r e l a t i v e l y  s i m p l e  c o m p o u n d s ,  
b u t  t h e y  h a v e  two a c t i v e  p a r t i c l e s  of  n i t r o g e n  and  s u l p h u r .  C h e m i s t s  
w h o  a r e  f a m i l i a r  w i t h  t h i s  k i n d  of  c o m p o u n d  a n d  t h i s  k i n d  of  c h e m i s t r y  
a r e  r a r e  i n  t h i s  c o u n t r y .  We h a v e  o v e r  75 p e r c e n t  of  t h e  k n o w l e d g e a b l e  
o n e s  in  the  c o u n t r y  w o r k i n g  f o r  u s  n o w .  T h e r e  j u s t  a r e n ' t  t h a t  m a n y  
m o r e .  If  w e  w o u l d  go to o t h e r  p e o p l e ,  t h e y  w o u l d  h a v e  to t a k e  t h i s  on  
a s  a n e w  a c t i v i t y ,  and  s p e n d  s e v e r a l  y e a r s  l e a r n i n g  w h a t ' s  g o i n g  o n  
w h i l e  w e  s u p p o r t e d  t h e m .  So t h a t  t h e  m o n e y  c o u l d n ' t  b e  u s e d .  We  
c o u l d n ' t  u s e  m u c h  m o r e  m o n e y  in  the  c h e m i s t r y .  

I a m  s u r e  w e  c o u l d  u s e  m o r e  m o n e y  in  t e r m s  of  h o w  the  c o m -  
p o u n d s  w o r k  and  w h y  t h e y  w o r k .  In  t h i s  s e n s e ,  p e r h a p s  we  c o u l d  b e  
a l i t t l e  m o r e  i n t e l l i g e n t  i n  w h a t  k i n d s  of  c o m p o u n d s  we  h a v e  m a d e .  
B u t  p e o p l e  a r e  t h e  b i g g e s t  p r o b l e m .  

S T U D E N T :  I m i g h t  s a y  t h i s :  T h i s  g e t s  to  b e  a m a t t e r  of  h o w  y o u  
o p t i m i z e  t h e  u s e  of  n e u t r o n s .  E v e n  w i t h  t h e  f u s i o n  w e a p o n s  y o u  g e t  
n e u t r o n s .  If  y o u  p u t  a r o u n d  t h i s  w e a p o n  m a t e r i a l s  w h i c h  w i l l  a b s o r b  
t he  n e u t r o n s ,  t h e y  b e c o m e  p o i s o n o u s l y  r a d i o a c t i v e ,  l i k e  c o b a l t .  T h e n  
y o u  c a n  o p t i m i z e  the  d i r t y  e f f e c t  o f  t h e  b o m b  b y  q u i t e  a l i t t l e  b i t .  

Q U E S T I O N :  It  s o u n d s  a s  t h o u g h  we  c a n  t a k e  a l o t  o f  e n c o u r a g e -  
m e n t  on  b e h a l f  o f  t he  c a n i n e  and  r o d e n t  p o p u l a t i o n .  I ' m  k i n d  of  c u r i o u s  
a b o u t  h o w  a n d  w h e n  y o u  e x p e c t  to  a p p l y  t h i s  to h u m a n s .  

C O L O N E L  T I M M E R M A N :  Of  c o u r s e  a g a i n  t h e  a n s w e r  i s  t h a t  
t h e s e  t h i n g s  a r e  s t i l l  f a i r l y  t o x i c ,  a s  I t o l d  y o u .  T h e  l a s t  t h a t  I k n e w - -  
a n d  I ' v e  b e e n  h e r e  w i t h  y o u  f o r  n i n e  m o n t h s  and  I m a y  b e  a l i t t l e  o f f - -  
w a s  t h a t  M a j o r  D a c q u i s t o  w a s  g o i n g  to  t r y  to  u s e  s o m e  of  t h e s e  c h e m i -  
c a l s  l o c a l l y  on  p e o p l e  b e i n g  t r e a t e d  w i t h  r a d i a t i o n ,  to s e e  ff t he  d a m a g e  
c o u l d  b e  c u t  d o w n .  W h e n  c a n c e r  of  t h e  f a c e  i s  t r e a t e d  w i t h  r a d i a t i o n ,  
u s i n g  a b i g  d o s e ,  s k i n  b u r n s  r e s u l t .  I t h i n k  M i k e s '  p e o p l e ,  a s  a f i r s t  
s t e p ,  r a t h e r  t h a n  t r y i n g  to g i v e  the  s t u f f  i n t e r n a l l y ,  w e r e  g o i n g  to  a p -  
p l y  i t  in  a l o c a l  a r e a ,  to s e e  h o w  i t  d i d  w o r k  in  t h a t  a r e a  w h e n  a p e r s o n  
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with  c a n c e r  was  t r e a t e d  wi th  X - r a y s .  T h i s  is  a f i r s t  s t ep  on p e o p l e .  
Did  you do this  ? 

MAJOR DACQUISTO: Y e s .  We did th i s .  Le t  m e  f i r s t  s a y  a few 
th ings  about  the  tox ic i ty .  

What  Co lone l  T i m m e r m a n  sa id  i s  t r u e .  But  if  you u s e  e q u a t i o n s ,  
th is  i s  not  qu i t e  t r u e .  B y  " p o i s o n o u s "  we  o r d i n a r i l y  think of s o m e t h i n g  
w h e r e  a p inch  of i t  o r  a l i t t l e  t ab le t  and  y o u ' v e  had  the c o u r s e .  T h e  
f a c t s  of the m a t t e r  a r e  that  fo r  t h e s e  c o m p o u n d s  the d o s e  to take  by  
m o u t h  f o r  a m a n ,  ff you w e r e  to r e p l a c e  it wi th  a s p i r i n ,  w h e n  you take  
an o r d i n a r y  d o s e  of a s p i r i n ,  two t ab l e t s ,  th is  is  f ive  m i l l i g r a m s  p e r  
k i l o g r a m  on the a v e r a g e  fo r  a m a n - - t h e  d o s e  of tha t  p a r t i c u l a r  c o m -  
pound w a s  160 b y  i n j e c t i o n  and p r o b a b l y  300 by  m o u t h .  So this  m e a n s  
that  if a m a n  w e r e  to t a k e - - 5  into  300 is  6 0 - - t h i s  i s  120 t ab l e t s  of a s -  
p i r i n  fo r  th i s  kind of m e d i c a t i o n .  T h i s  is a iot of m a t e r i a l ;  and w h e n  
you  c a l l  this  a p o i s o n - - i t ' s  p o i s o n  if  you take  it to th is  ex ten t ,  bu t  i t ' s  
not  p o i s o n  in the c l a s s i c a l  s e n s e .  

Now, we  h a v e  t r i e d  th is ,  as  C o l o n e l  T i m m e r m a n  i n d i c a t e d ,  as 
l o c a l  a p p l i c a t i o n  on the jaw,  to p r e v e n t  the t i s s u e  r e a c t i o n  in the m o u t h  
when  the r o e n t g e n o l o g i s t  was  t r e a t i n g  a c a n c e r  of the bone ,  s u c h  as 
the  j a w b o n e .  In th is  p a r t i c u l a r  c a s e  the l i m i t i n g  f e a t u r e  in how m u c h  
r a d i a t i o n  the r a d i o l o g i s t  can  g ive  is the  r e a c t i o n  i n s i d e  the m o u t h .  If 
h e  g ives  too m u c h ,  he  winds  up wi th  an u l c e r  that  n e v e r  h e a l s ,  and a 
p a t i e n t  who i s n ' t  g r a t e f u l ,  and a d i s e a s e  which  you h a v e n ' t  c u r e d .  

So b y  app ly ing  this  l o c a l l y ,  you a r e  ab le  to p r o t e c t  the t i s s u e  
wi th in  the  m o u t h  and in  th is  s e n s e  p e r h a p s  g ive  a l i t t l e  m o r e  r a d i a t i o n  
to the c a n c e r .  You c a n  t r y  to p r o l o n g  l i fe  a l i t t l e  m o r e ,  and c o n c e i v -  
ably  if you c a n  g ive  twice  as m u c h  r a d i a t i o n ,  you can  p e r h a p s  c u r e  a 
n u m b e r  of c a n c e r s  by  r a d i a t i o n  tha t  we  canno t  c u r e  now.  It is  in th is  
a r e a  that  we  in this  c o u n t r y  hope  to p r o g r e s s  wi th  app ly ing  th i s  and 
t r y i n g  th is  on p e o p l e .  We a r e  a long way  f r o m  any v o l u n t e e r  po in t  to 

try this. 

T h e  E u r o p e a n s - - t h e  F r e n c h  and the B e l g i a n s  and the I t a l i a n s - -  
h a v e  g iven  t h e s e  m e d i c a t i o n s  to p e o p l e .  And peop l e  can  t o l e r a t e  now 
about  25 p e r c e n t  o r  30 p e r c e n t  of the d o s e  that  we know they need ,  
b a s e d  on a n i m a l  s t u d i e s .  Tha t  is ,  they  wi l l  t ake  this  m u c h  and not  
s u f f e r  s e r i o u s  s i d e  e f f e c t s .  T h e y  m a y  h a v e  s o m e  n a u s e a ,  v o m i t i n g ;  
but  i t  w i l l  go away  the next  day .  So tha t  we a r e  not even  t e r r i b l y  f a r  
a w a y  h e r e .  No one has  p u s h e d  us any f u r t h e r  than th is ,  f o r  obvious  
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r e a s o n s .  L ike  e v e r y o n e  e l s e ,  we don ' t  know what  h a s  b e e n  done  b e h i n d  
the I r o n  C u r t a i n .  W h e t h e r  they have  done  any th ing  l ike  this ,  I d o n ' t  
know.  

QUESTION:  T i m ,  would you  s a y  a few w o r d s  about  the e f fec t  of 
the n u c l e a r  t e s t  ban  on m e d i c a l  r e s e a r c h  in r a d i a t i o n ?  Has  this  d e -  
l a y e d  it o r  s e t  it  b a c k ?  O r  has  the l a b o r a t o r y  w o r k  gone  a h e a d ?  

C O L O N E L  T I M M E R M A N :  I th ink the a n s w e r  to th is ,  as  to w h e t h e r  
the b a n  has  d e l a y e d  our  w o r k ,  is  v e r y  m i x e d .  L e t  m e  s t a r t  off by  s a y -  
ing tha t  t e s t i n g  in the f i e ld  is  a m o s t  d i f f i cu l t  th ing .  I s h o w e d  you  j u s t  
a l i t t l e  p i e c e  of a m o v i e  of the t e r r i f i c  s e tup  w h i c h  we r e q u i r e d  in  
N e v a d a  in  1957. Th i s  i s  not  cheap ,  e i t h e r  in p e o p l e  o r  in m o n e y .  Oh, 
i t ' s  not  m i l l i o n s  of d o l l a r s ,  bu t  I th ink that  one  r a n  in the o r d e r  of 
ha l f  a m i l l i o n ,  and it  took about  300 p r o f e s s i o n a l  p e o p l e  and m a n y ,  
m a n y  w e e k s .  

T h e n  ou r  p r o b l e m  was ,  qu i t e  f r a n k l y  and h o n e s t l y ,  that  the p o w e r s  
tha t  be  did not  f e e I  that  they  cou ld  g ive  us a known w e a p o n  j u s t  f o r  
m e d i c a l  p u r p o s e s .  So we a l w a y s  w e r e  w o r k i n g  in  c o m b i n a t i o n s  wi th  
o t h e r  t e s t s ,  in wh ich  they w e r e  t e s t i ng  a d e v i c e .  Th i s  would b e  won-  
d e r f u l  if o u r  s c i e n t i f i c  f r i e n d s  would  t e l l  us wha t  the thing was  go ing  
to go at, b e c a u s e  i t  m a k e s  a t r e m e n d o u s  d i f f e r e n c e .  

You r e m e m b e r ,  I po in t ed  out  tha t  tha t  a r r a y  on W i l s o n  sho t  of 
O p e r a t i o n  P l u m  Bob only  c o v e r e d  150 y a r d s ,  f r o m  s u p r a l e t h a l ,  w h e r e  
i t  would  k i l l  a l l  the p ig s ,  out to w h e r e  they  d i d n ' t  ge t  enough to m e n t i o n .  
Tha t  was  on ly  150 y a r d s .  So if this  d e v i c e  goes  m o r e  than 5 o r  10 
p e r c e n t  off p r e d i c t i o n ,  you e i t h e r  k i l l  them a l l  o r  you d o n ' t  do enough 
to s t udy .  

It ha s  b e e n  a t r e m e n d o u s  p r o b l e m .  We wen t  b a c k  to the d e s e r t  
in  1958 and r a n  into the s a m e  th ing .  We w e r e  we l l  p r e p a r e d  on one  
tes t ,  and the d e v i c e  f a i l ed  to func t ion  p r o p e r l y ,  and d idnt t  even  b low 
the cap off the  t o w e r .  But  t h e r e  was  enough r a d i a t i o n  so  tha t  the 
a n i m a l s  had b e e n  exposed  and cou ld  not  b e  u s e d  aga in .  You h a v e  to 
s t a r t  m o n t h s  b a c k  to ge t  the a n i m a l s  in the d e s e r t ,  at  the r i g h t  s i z e  
and so  fo r th ,  so  you can  h a n d l e  t h e m .  E v e r y t h i n g  was  p r e p a r e d ,  and 
t h e r e  they  wen t  down the d r a i n - - i n  this  c a s e  s e v e r a l  h u n d r e d .  

So it  ha s  b e e n  m o s t  d i f f i cu l t .  We had  hoped  a f t e r  the  1958 s e r i e s ,  
in  f ac t  we  wen t  in and a s k e d  that  we be  g i v e n  a known t e s t e d  d e v i c e  
and then  a l l  of us t o g e t h e r  m o u n t  a jo in t  m e d i c a l  s t udy  w h e r e  we r e a l l y  
cou ld  t ry  to ge t  s o m e  a n s w e r s .  But  then  the ban  c a m e  a long .  
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Now, even  if they  b low w a r h e a d s  u n d e r g r o u n d ,  I doubt  that  we wi l l  
be  ab le  to do v e r y  m u c h  m e d i c a l l y .  ~ o r t l y  t h e r e  is  s o m e t h i n g  e l s e  
c o m i n g  along,  h o w e v e r - - t h i n g s  ca l l ed  p u l s e d  r e a c t o r s - - w h i c h  can  b e  
u s e d  now to s tudy  n e u t r o n  e f fec t s .  T h e r e  a r e  types  of r e a c t o r s .  R igh t  
now t h e r e ' s  a b ig  ho le  in  the g round  out at Wa l t e r  Reed ,  w h e r e  t h e y ' r e  
pu t t ing  in  a new m e d i c a l  r e a c t o r .  T h e r e  a r e  a n u m b e r  of r e a c t o r s  
b e i n g  put  in by  not  n e c e s s a r i l y  m e d i c a l  peop l e  that  we can  u s e .  I think,  
pu t t ing  them a l l  t oge the r ,  we wi l l  p r o b a b l y  p r o g r e s s  f a s t e r  in  th is  
m a n n e r  than we would o t h e r w i s e .  T h e r e  a r e  j u s t  too m a n y  p r o b l e m s  
in f i e ld  t e s t i ng .  

I showed  you the a n i m a l s  that  we used  for  the f ie ld  t e s t .  You 
would b e  ~ m a z e d  at the p r o b l e m s  that  one ge t s  in to .  I t ' s  co ld  at n igh t  
and i t ' s  ho t  in  the d a y t i m e  in the d e s e r t .  The  p igs  get  s u n b u r n e d  if 
you l e a v e  them out too m u c h  in the d a y t i m e ,  and they ge t  p n e u m o n i a  
at night ;  and t h e y ' r e  tougher  than m o s t  a n i m a l s ,  l~eally and t ru ly ,  
b e l i e v e  m e ,  I d o n ' t  th ink that th is  ban  has  had  too m u c h  e f fec t  on our  
work .  Would you a g r e e ?  

MAJOR DACQUISTO: I h a v e  only  one c o m m e n t ,  T h e r e  is  one 
th ing that  we would l ike  to s e e  done .  We would l ike  to s e e  the 
H i r o s h i m a  sho t  r e f i r e d .  Th i s  i s  the s p e c i f i c  thing we want  done .  
And the  r e a s o n  we want  i t  done  is  that  we d o n ' t  know the d o s e  of the  
100, 000 J a p a n e s e  s u r v i v o r s  that  w e r e  fo l l owed .  We d o n ' t  know the 
d o s e  wi th in  any r e a s o n a b l e  f e e l  for  what  the  p r o b l e m  i s .  So this  was  
a r e a l  r e q u i r e m e n t - - n o t  to do any of the m i l i t a r y - t y p e  w e a p o n s ,  but  
to r e f i r e  the H i r o s h i m a  weapon unde r  c o n t r o l l e d  cond i t i ons ,  with s o m e  
a n i m a l  e x p e r i m e n t s ,  so  that  we could  d o c u m e n t  the d o s e  p r o b l e m .  
T h e  only q u e s t i o n  h e r e  was  that  m y  f r i e n d s  at Los  A l a m o s  s a i d  they  
d i d n ' t  know w h e t h e r  the thing would  e v e r  go off aga in  or  no t .  

QUESTION: Is t h e r e  any p r o s p e c t  in the way of i m p r e g n a t i n g  
c lo th ing  or  body a r m o r  o r  a r . j th ing  l ike  that  in c o n n e c t i o n  with this  
c h e m i c a l  w o r k  that  you a r e  do ing?  

COLONEL TIMMERMAN: Actua l ly  we a r e  ta lk ing  about r a d i a t i o n  
n o w - - f o r  an o v e r a l l  p r o t e c t i v e  su i t  o r  s o m e t h i n g ,  the a n s w e r  is No.  
Do you r e m e m b e r  the  f i g u r e s  I gave  y o u - - a n  inch  and a ha l f  of s t e e l ?  
A ha l f  inch of l e a d w o u l d  g ive  i t  to you too.  You c a n ' t  p h y s i c a l l y  c a r r y  
enough of th is  a round ,  you s e e ,  as f a r  as a p r o t e c t i v e  su i t  or  s o m e -  
thing l ike  that  is c o n c e r n e d .  It jus t  i s  ou t s ide  the r e a l m  of f e a s i b i l i t y .  
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T h e r e  is one thing that  should  be  sa id ,  h o w e v e r .  In v e h i c l e s ,  
l i ke  tanks  and that  s o r t  of thing, i t  m i g h t  be  p o s s i b l e  to h a v e  m o u n t e d  
as a p a r t  of the v e h i c l e - - I ' m  j u s t  t a lk ing  n o w - - s a y ,  a l ead  boot .  If 
y o u ' r e  d r i v i n g  with y o u r  r i g h t  foot,  you m i g h t  have  a l ead  boo t  that  
you could  s t i ck  y o u r  l e f t  foot  i n t o - - t h e  d r i v e r  and the a s s i s t a n t  d r i v e r  
and the gunne r  in  f ron t .  T h e n  if they w e r e  exposed  to a b ig  dose ,  they 
would  h a v e  one l eg  that  would  be  e s s e n t i a l l y  p r o t e c t e d .  

I t ' s  s u r p r ~ i n g  what  has  b e e n  done .  If you do have  one good bone  
that  has  not  b e e n  exposed ,  this  wi l l  c a r r y  an awful  lot, and i t  wi l l  in -  
c r e a s e  the a m o u n t  t h a t  the r e s t  of the body  can  take,  b e c a u s e  what  
w e ' v e  b e e n  ta lk ing  about  is  w h o l e - b o d y  r a d i a t i o n .  It has  b e e n  known 
for  a long t i m e  that  you can  take  a lot  m o r e  in a p a r t  of the body  than 
you can  t h e w h o l e  body .  What  I am s a y i n g  is  that  this  is  an a r e a  fo r  
e x p lo r a t i on .  But  fo r  g e n e r a l ,  fo r  the doughfoot  o r  the p i lo t ,  you could  
put  a l ead  s h e e t  in a tank or  p e r h a p s  even  s t i c k  an a l u m i n u m  s e a t  in 
the ~ ivplane  to p r o t e c t  the  p e l v i s  of the p i lo t ,  and m a k e  h i m  h a p p i e r  
and it  m i g h t  he lp  to p r e s e r v e  h is  l i fe .  But  f r o m  the p r a c t i c a l  s t a n d -  
point ,  i t ' s  a d i f f icu l t  p r o b l e m .  

COLONEL HARVEY: T i m ,  I d i d n ' t  h e a r  y o u r  f i r s t  O . P .  but  y o u r  
s e c o n d  one was ou t s t and ing  and m o s t  i n t e r e s t i n g .  I would Like p a r t i -  
c u l a r l y  to e x p r e s s  m y  a p p r e c i a t ~ n  to Co lone l  H a r t g e r i n g  and M a j o r  
D a c q u i s t o  for  c o m i n g  o v e r  and be ing  with us today.  Thank  you v e r y  
m u c h .  

(11 Oct 1 9 6 1 - - 5 , 6 0 0 ) B / d e : d c  
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