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D ear P h i l i p :  ' <

Your l a s t  two l e t t e r s ,  A ugust 9^h  and J u l y  3 0 th ,  came to  
my o f f i c e  when I  was on v a c a t io n  I n  C o lo ra d o , and th e  two 
d a te d  J u ly  2 £ th  came j u s t  as I  was le a v in g  f o r  S a l t Lake 
C i ty ,  where X s p e n t  th r e e  days a t  work (o f  a 3 o r t )  j u s t  
p r i o r  to  th e  s e r io u s  jo b  o f  v a c a t i o n in g .  S in c e  my re t u r n  
to  my o f f i c e  on S ep tem b er 3 rd ,  I t  h a s  b een  q u i te  imp o s s ib le  
f o r  me to  do more th a n  keep my h ead  above th e  f lo o d  l e ve l  
o f  th e  d a y ’ s w ork, so  t h a t  my c o rre sp o n d e n c e  h a s  s uf f e r e d  
a lm o s t co m p le te  e c l i p s e .  I  am d o u b ly  s o r r y  -  t h a t  i s , on 
b o th  p r o f e s s i o n a l  and  p e r s o n a l  g ro u n d s , -  t h a t  t h i s h as been 
th e  c a s e , and  an  a d d i t i o n a l  w e ig h t o f  g u i l t  h an g s ov e r  me 
f o r  n o t  r e p ly in g  e a r l i e r  to  a l e t t e r  o f  y o u rs  o f  May 2 8 , 
w i th  i t s  g e n e ro u s  s ip p ly  o f  in f o r m a t io n .  I  can  o n ly a s k  f o r  
y o u r fo rb e a ra n c e  f o r  a p p e a r in g  to  be la c k in g  i n  b o th  c o u r te s y ,  
and  re g a rd  f o r  y o u . I  am s u r e  you  know t h a t  th e  a p pe a ra n c e  
i s  n o t  th e  f a c t .  I  b e l i e v e  I  s h a l l  be a b le  to  do b et t e r  in  
th e  f u t u r e ,  f o r  th in g s  a re  lo o k in g  a  b i t  m ore h o p e fu l ,  b u t  I  
may be u n d u ly  o p t i m i s t i c .  C e r ta in l y ,  t h e r e  a re  s t i ll  many 
th in g s  w a i t in g  to  be  d o n e .

I  s h a l l  b e g in  w i th  y o u r  l a s t  l e t t e r ,  an d  work backward  to  
th e  f i r s t .  L e t  me s a y ,  h o w ev er, b e fo re  b e g in n in g  any k in d  o f  
r e s p o n s e , t h a t  you  m u st n o t  a l lo w  y o u r s e l f  t o  d o u b t t h a t  I  
w ould re sp o n d  p ro m p tly  to  any  u rg e n t  c a l l  f ro m  y o u . Thus 
f a r  th e  p ro b lem s w h ich  you  hav e  b ro u g h t to  ray a t t en t i o n  w ere 
n o t e s p e c i a l l y  u r g e n t ,  o r  s o . i t  seem ed to  m e, and I c o u ld  s e t  
them  a s id e  f o r  c o n s id e r a t i o n  a f t e r  more u r g e n t  m a t te r s  had 
b een  d is p o s e d  o f .  As you  know th e  d a y  o f  re c k o n in g  te n d s  to  
e x te n d  i t s e l f  fa r th e r  and  f a r t h e r  i n to  th e  f u t u r e ,  when one i s  
p re s s e d  f o r  t im e , and w h i le  .1 hav e  n o t  done w e l l ,  I  have n o t ,
I  h o p e , f a i l e d  e n t i r e l y  to  g iv e  th in g s  a  r e a s o n a b le p r i o r i t y .
I f  you m u st have a  prom pt r e p l y  from  m e, o r  some s or t  o f prom pt 
a c t i o n ,  do n o t  h e s i t a t e  to  t e l l  m e. T c a n  a lw ays c ab le ,  and 
I  d o n ’ t  r e g a r d  a n y th in g  I  c a n  d o  f o r  y o u , o r  f o r  Roy B evan , 
o r  in d e e d  f o r  A s s o c ia te d  E th y l ,  as  b u rd en so m e. As you  know, 
how ever, c lo s e  f r i e n d s  and a s s o c i a t e s  a re  l i k e l y  to s u f f e r  
somewhat i n  th e s e  m a t t e r s ,  b y - v i r tu e  o f  t h e i r  known c a p a c i ty  
f o r  u n d e rs ta n d in g  and  t o l e r a n c e .

W ith  r e f e r e n c e  to  th e  p rob lem  o f  b u r ie d  s lu d g e ,  we have  In d e e d
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done a  g r e a t  d e a l  o f  e x p e r im e n ta l  w o rk . I  c o u ld  p u t t o ­
g e th e r  a  r e p o r t  t h a t  w ould  seem  to  b e  im p re s s iv e  by g iv in g  th e  
e x te n s iv e  d a ta  w h ich  w e. p o s s e s s  on the  c o n c e n t r a t io n  o f  TEL 
and  i t s  d e g ra d a t io n  p ro d u c ts  (w h ich  we s e p a r a te d  i nto  
t r i e t h y l ,  d i e t h y l ,  m o n o e th y l and th e  in o rg u i ic  f r a ct i o n s )  i n  
s lu d g e .  U n f o r tu n a te ly ,  none o f  t h e  d a ta  a p p e a r  to  have m ean­
in g  i n  r e l a t i o n  to  th e  p r a c t i c a l  p rob lem  a t  i s s u e ,  and  I  have 
n o t  p re p a re d  any r e p o r t  a t  a l l .  The d i f f i c u l t i e s ,  wh ich  w i l l  
c o n f ro n t  you  as w e l l ,  i f  y ou  u n d e r ta k e  t o  i n v e s t i g at e  t h i s  
s i t u a t i o n ;  a re  i n  th e  f o l lo w in g  c a t e g o r i e s : -  (1 ) i t i s  d i f f i c u l t  
t o  o b ta in  r e p r e s e n ta t i v e  sam p les o f  b u r ie d  s lu d g e ;  one sh o u ld  
know th e  c h a r a c t e r i s t i c s  o f  th e  s lu d g e  b e fo re  i t s  bu r i a l  so  as 
to  have a b a s i s  f o r  co m p ariso n  a f te r w a r d ;  th e  i n i t ia l  c h a r a c t e r ­
i s t i c s  o f  th e  s lu d g e  a re  a l t e r e d  by d r a i n a g e ,  se e p ag e  i n to  th e  
s u r ro u n d in g  s o i l ,  and  s e t t l i n g ,  an d , i n  a l l  p r o b a b il i t y  by 
s e v e r a l  o th e r  f a c t o r s ;  th e  o rg a n ic  l e a d  c o n te n t  o f  m ost s lu d g e s  
i s  low  and t h e r e f o r e  i t  i s  d i f f i c u l t  t o  f i n d  h ig h ly s i g n i f i c a n t  
d i f f e r e n c e s  b e fo re  and a f t e r  b u r i a l .  I n  s h o r t ,  h a v in g  f a i l e d  
to  l e a r n  a n y th in g  v e ry  s i g n i f i c a n t  a b o u t t h i s  m a t ter  by  th e  
seem in g ly  s im p le  m ethod o f  sa m p lin g  ‘and  a n a ly s in g  s lu d g e s  t h a t  
have b e en  b u r ie d  f o r  v a r io u s  f a i r l y  lo n g  p e r i o d s ,  we have d e c id e d  
t h a t  th e  o n ly  way we c o u ld  ta c k le  th e  p ro b lem  i s  by s e t t i n g  up 
a n  e x p e r im e n t i n  w h ich  m ost o f  th e  v a r i a b l e s  w ould be u n d e r 
c o n t r o l .  T h is  h a s  n o t  b e e n  done b e ca u se  o th e r  p ro b lem s o f f e r e d  
more p rom ise  o f  b e in g  i n v e s t i g a t e d  p r o d u c t i v e l y .  A ll  I  can  s a y , 
t h a t  h a s  any p r a c t i c a l  v a lu e ,  i s  t h a t  th e  r i s k  a s s oc ia te d  w ith  
d ig g in g  i n to  b u r le d  s lu d g e ,  a f t e r  a  p e r io d  o f  y e a r s,  from  th e  
a s p e c t  o f  v o l a t i l e  le a d  com pounds, i s  c o n s id e ra b ly  l e s s  th a n  I  
w ould hav e  a n t i c i p a t e d .  T h is  i s  th e  c a s e ,  h o w e v e r, in  m any,
I f  n o t  m ost i n s t a n c e s ,  b ecau se  th e  s lu d g e  when rem oved  and  b u r ie d  
was n o t  v e ry  h ig h  i n  i t s  o rg a n ic  le a d  c o n te n t .  (We s u s p e c t  t h a t  
th e -d a n g e ro u s  s i t u a t i o n  i n  A m erican  p r a c t i c e  num ber l e s s  th a n  
te n  p e r  c e n t ) . W hat w ould  hap p en  i f  th e  s lu d g e  w ere r e a l l y  h ig h  
in  I t s  o rg a n ic  le a d  c o n te n t ,  and  i f  i t  w ere to  be co n f in e d  i n  a  
p a r t  o f  th e  ea* t h  t h a t  a f f o r d e d  l i t t l e  o p p o r tu n i ty f o r  d ra in a g e ,  
o r  s e e p a g e , i n  a n o th e r  m a t t e r .  I  s h a l l  be i n t e r e s t ed  to  know bow 
you a p p ro a c h  th e  p ro b le m , i f  y o u  d e c id e  to  i n v e s t i ga t e  i t ,  and  
a ls o  w hat you  a re  a b le  t o  le a rn *  As my rem ark s I n d i c at e ,  I  am 
n o t  v e ry  sa n g u in e  as to  th e  outcom e o f  f i e l d  t e s t s  o f  t h i s  t y p e .

Now as t o  th e  m anganese a n t i —knock  com pound, t h i s  pro d u c t  l a  a  
com plex o r g a n s - m e ta l l i c  compound -  m e th y l  c y c lo p e n ta d ie n y l  
m anganese t r i c a r b o r y l .  S uch  com pounds, so  f a r  a s  t ox i c o l o g i c a l  
l i t e r a t u r e  i s  c o n c e rn e d , a re  unknown, and  th e  o n ly  in fo rm a t io n  
a v a i la b le  i s  th e  p r e l im in a r y  in fo rm a t io n  w h ic h  we had  o b ta in e d ,  
and t h a t  w h ich  was o b ta in e d  by C arbon and  C a rb id e  fa i r l y  r e c e n t l y  
when th e y  lo o k e d  a t  a  s i m i l a r  compound o f  m anganese f o r  u s e ,  I  
b e l i e v e ,  f o r  some o th e r  p u rp o s e . ( A c c id e n ta l l y ,  th er e  i s  some
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prob lem  h e re  w i th  r e s p e c t  t o  p a te n t  r i g h t s ,  b u t I  do n o t  
know enough  a b o u t th e  m a t te r  t o  e n a b le  me to  s a y  m ore ) .

S in c e  t h i s  compound i s  one o f  a  g ro u p  o f  o r g a n o - m e ta l l i c  
com pounds, t h a t  h a s  b e en  u n d e r  s e p a r a te  i n v e s t i g a t io n ,
( r e s e a r c h  f o r  a  s a t i s f a c t o r y  a n t i  knock  compound) fo r  some 
y e a r s ,  i t  (and  p r a c t i c a l l y  a l l  com parab le  o r  a n a lo go u s  
com pounds) i s  a  l a b o r a to r y  c u r i o s i t y  a n d  i t  w ould  be p r a c t i c a l l y  
u n th in k a b le  t h a t  t h e r e  would be any t o x i c o l o g i c a l  in fo rm a t io n  
on i t . As you w i l l  r e a l i z e , th ro u g h  a  g e n e r a l  know ledge o f  my 
v iew s on such  m a t t e r s ,  we beg an  to  exam ine t h i s  compound, t o x i ­
c o l o g i c a l l y ,  when c e r t a i n  p r e l im in a r y  t e c h n i c a l  e x pe r im e n ts  i n ­
d i c a te d  t h a t  i t  had  some p ro m is e . The f i r s t  s t e p ,  wh ich  can  be 
u n d e r ta k e n  o n ly  when th e r e  i s  re a s o n  f o r  i t  I n  te rms o f  some 
p rog ram  o f  c o n t in u in g  t e c h n i c a l  i n v e s t i g a t i o n ,  i s  th a t  o f  a  ' 
s c re e n in g  p r o c e s s ,  w hereby  th e  a v en u e s o f  a b s o r p t ion ,  th e  a c u te  
m a n i f e s ta t io n s  o f  t o x i c i t y ,  an d  th e  p a th o lo g ic  p a t te r n ,  a re  
i n v e s t i g a t e d .  T h is  compound, a n d  a  r e l a t e d  s o l i d  com pound, 
gave  su ch  h ig h ly  u n u s u a l  p rom ise o f  t e c h n i c a l  u s e f uln e s s  th a t  
th e  u s u a l  s te p s  i n  t h e  t e c h n ic a l  d ev e lo p m en t have be en  s h o r t  
c i r c u i t e d  and e x p e d i te d .  A c c o rd in g ly , a b o u t a l l  we have  h ad  
t im e  to  f i n d  o u t  a b o u t th e  to x ic o lo g y  a re  th e  r e s u lt s  o f  th e  
p r e l im in a r y  s c r e e n in g .  T h is  i s ,  h o w ev er, much th e  most d ra m a tic  
d is c o v e ry  i n  th e  a n t i - k n o c k  f i e l d  s in c e  TEL, and t he r e f o r e  we 
have  em barked upon an  e x te n s i v e ,  and  i n t e n s i v e ,  i n ve s t i g a t i o n ,  
w h ich  I s  v e ry  l i k e l y  to  a c h ie v e  th e  sc o p e  and s i g n if i c a n t e  o f  
th e  w ork  on TEL, in c lu d in g  th e  e x te n t  and s i g n i f i c an c e  o f  th e  
m anganese in  th e  e x h a u s t .  R e p o r ts  w i l l  be a v a i l a b l e f ro m  tim e 
to  t im e , and  th e s e  w i l l  be s e n t  t o  y o u .

F o r  th e  p r e s e n t  o u r  w ork  d e m o n s tra te s  o n ly  th e  o rd er  o f  
m ag n itu d e  o f  th e  t o x i c i t y  o f  th e  com pound. I  s h a l l  n o t  b o th e r  
w i th  th e  d e t a i l s ,  s in c e  a r e p o r t  on th e s e  o b s e r v a t io n s ,  and  on 
lo n g e r - te rm  i n v e s t i g a t i o n s ,  w i l l  be o u t  f a i r l y  so o n. The 
compound i s  a b so rb e d  th ro u g h  th e  s k in ;  I t  i s ,  o f  c ou 1 so , to x ic  
when sw a llo w ed , and  i t s  v ap o r c an  be a b so rb e d , o f  co u rs e ,  v i a  
th e  r e s p i r a t o r y  t r a c t .  The l e t h a l  do-sages and c o n ce n t r a t io n s  
a re  o f  th e  o r d e r  (som ew hat l e s s )  o f  t e t r a e t h y l  l e a d.  A l l  we 
c a n  sa y  a t  p r e s e n t ,  from  b o th  e x p e r im e n t and e x p e r ie n c e , i s  t h a t  
th e  m a te r ia l  m u st be h a n d le d  a s  t e t r a e t h y l  le a d  I s  h a n d le d , and  
t h a t  i f  3uch p r e c a u t io n s  a r e  ta k e n  f a i t h f u l l y ,  no un to w a rd  
e f f e c t  I s  t o  be e x p e c te d .

Vie know n o th in g  a t  p r e s e n t  o f  th e  c h a r a c t e r i s t i c s  o f  th e  
d i s t r i b u t i o n  o f  th e  m a t e r i a l ;  i n  th e  body,, o r  o f  it s  m e ta b o l ism  
in  th e  b o d y . (T h is  i s  why p r e l im in a r y  t o x i c o l o g i c a l d a ta  a re  
o f  l i t t l e  v a l u e ) . A n a ly t i c a l  p ro c e d u re s  a re  b e in g  de v e lo p e d  
to  cope w i th  t h i s  p a r t  o f  t h e  e x p e r im e n ta l  p ro g ram . E x p er im e n ts  
on th e  a b s o rp t io n  o f  th e  compound o u t  o f  g a s o l in e  at  d i f f e r e n t  
l e v e l s  o f  d i l u t i o n  a re  u n d e r  w ay . I n  s h o r t ,  we a re  p u rs u e ln g  
as r a p id l y  as we c a n , th e  f a c t s  w i th  r e s p e c t  to  th e h a z a rd s  o f  
m a n u fa c tu re  and h a n d l in g ,  th e  p o t e n t i a l  h a z a rd s  r e la t e d  to  
g a s o l in e  c o n ta in in g  th e  com pound, and t h e  p o t e n t i a l h a z a rd  o f  
th e  a p p e a ra n c e  o f  i n o r g a n ic  m anganese ( th e  n a tu r e  an d  d e g re e
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'¿$ot  d i s p e r s io n  o f  th e  compound in  th e  e x h au st i s  b e in g 
..v M l^ iy e s t ig a te d  i n  D e t r o i t )  i n  th e  a i r  b re a th e d  by m en. We 

121 f a c t i p re s e n te d  w i th  a  l a r g e  s e r i e s  o f  p rob lem s
¡■ K-WI--'on Trthich one co u ld  s p e c u la te  a t  l e n g th ,  b u t  w h ich m ust be

Answered in  a  f a i r l y  d e f i n i t e  m an n er. T h is  w hole m at te r  
%*-•' p ro m ise s  to  te le s c o p e  in to  s i g n i f i c a n t  fo rm  wi th in  a  sm a ll  
/ f  f r a c t io n  o f  th e  t im e  r e q u i r e d  to  e x p l o i t  and  d ev e lo p  TEL, and  
, / t h e r e f o r e ,  we m ust make h a s te  c o r re s p o n d in g ly .

The developm ent o f  t h i s  compound and th e  p o t e n t i a l it i e s  f o r  
i t s  u s e ,  w i th in  th e  n e x t  tw o y e a r s ,  i n  a d d i t i o n  to  TEL, i n  
au to m o b ile  f u e l ,  f i n i s h e s ,  , I  b e l i e v e ,  and  c e r t a i nl y  h o ld s  i n  
abey an ce , f o r  th e  p r e s e n t ,  any c o n s id e r a t io n  o f  th e f o u r t h  
m i l l i l i t e r  o f  TEL. As to  th e  t o x i c i t y  o f  th e  c o m b in atio n  o f  
le a d  and m anganese in  th e  e x h a u s t g a s ,  (b o th  in  in or g a n ic  fo rm ) 
a l l  I  am p re p a re d  to  s a y  i s  th a t^ m a n g an e se  compounds a p p e a r  to  
be much l e s s  d a n g e ro u s-g ra m  f o r  gram;> -  th a n  l e a d .  I sh o u ld  
s u s p e c t  t h a t  th e  tw o w ould n o t  be a d d i t i v e  in  e f f e ct .  M anganese i s  
w ide s p re a d  in  n a t u r e ,  a n d  i s  r e l a t i v e l y  h ig h  i n  i ts  r e p r e s e n ­
t a t i o n  in  th e  v e g e ta t i o n ,  and  in  th e  an im al; nnd human b o d y . We 
s h a l l  have to  le a r n  th e  f a c t s  on a  f a i r l y  b ro a d  b a se ,  b u t  I  lo o k  
w ith  c o n s id e r a b ly  l e s s  c o n c e rn  on some in c re a s e  i n  o u r e x p o su re  
t o ,  and a b s o rp t io n  o f ,  m anganese, th e n  I  do on a f ur t h e r  in c r e a s e  
o f any  a p p r e c ia b le  p r o p o r t io n s  i n  o u r  e x p o su re  to  le a d .  I  sh o u ld  
sa y  a l s o ,  t h a t  I  lo o k  w ith  g r e a t  i n t e r e s t  upon o u r o p p o r tu n i ty  
to  l e a r n  a b o u t m anganese, w hat we now know a b o u t  lea d  -  th e  
d e t a i l s  o f  i t s  o c c u re n c e  in  n a tu r e ,  i t s  d i s t r i b u t i on  in  th e  a n im a l 
o rg a n ism , i t s  m e ta b o l in ,  and  i t s  t o t a l  p h y s io lo g ic al  s i g n i f i c a n c e ,  
e s p e c i a l l y  f o r  man, so  f a r  a s  we have th e  w it  to  a s c er t a i n  such  
f a c t s  .

F i n a l l y ,  do n o t  e x p e c t to  have much o f  th e  in fo rm a tio n  on t h i s  
compound f o r  some t im e , b u t  when i t  becomes a v a i l a bl e ,  in  r e a s o n ­
a b ly  s a t i s f a c t o r y  fo rm , I  s h a l l  fo rw a rd  i t  to  y o u . M eantim e, i f  
any s p e c i f i c  q u e s t io n s  a r i s e  l e t ,  me have  th em . 1*11 answ er as 
w e l l  as  o u r in fo rm a t io n  w i l l  p e r m i t .  T here i s ,  o f  co u rs e ,  no 
s e c r e t  on th e  t o x i c o l o g i c a l  s i d e .  T h is  compound lo ok 3  l i k e  th e  
answ er to  th e  i n v e s t i g a t o r * s  p r a y e r  i n  th e  a n t i - k n oc k  f i e l d ,  and  
i f  i t  f u l f i l l s  i t s  p re m is e , a l l  we c a n  l e a r n  m ust be made w id e ly  
a v a i l a b l e ,  n o t o n ly  t o  th e  I n d u s t r i e s  in v o lv e d , b u t i n  th e  
l i t e r a t u r e .  ■ ' v ' .

I  go now t o  th e  more tro u b le so n sa rm a tte r o f  ou r m e dic a l c o n s u l ta n ts  
i n  v a r io u s  p a r t s  o f  th e  w o r ld , and I  am more th an  gr a t e f u l  to  y o u  
f o r  th e  in fo rm a t io n  w h ich  you have g iv e n  me, and the  s u g g e s t io n s  
w h ich  you  h av e  m ade. L e t me s a y  f i r s t  t h a t  I  c a n n o t f o l lo w  one 
o f  y o u r  s u g g e s t io n s ,  d e s p i te  i t s  a p p a re n t  r e a s o n a b le n e s s  and 
s i m p l i c i t y .  I  have b e e n  i n s t r u c t e d  in  a d e f i n i t e  m anner by
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Frecj Warne, '(E th y l  
p r e ju d ic e ,  I  b e l l e

• s C h ie f  c o u n s e l ) ,  who i s  w i th o u t  c o m p e t i t iv e  
_ _ e v e , t h a t  I  m u st n o t ,  u n d e r  any c i r c u m s ta n c e s ,
make any a rra n g e m e n t w i t h  y o u  w hereby  you lo o k  a f t er  a n y th in g  
t h a t  may be re g a rd e d  a s  E t h y l ’ s o p e ra t in g  a f f a i r s ,  o r  I  lo o k  
a f t e r  c o r re s p o n d in g  a c t i v i t i e s  o f  A s s o c ia te d  E th y l  i n  th e  
c o m p e t i t iv e  f i e l d .  You and I  can  c o n s u l t  f r e e l y  on m a t te r s  o f  
h y g ie n ic  p o l i c y ,  and  exchange in f o rm a t io n  on m e d ic al  m a t te r s  an d  
modes o f  p ro c e d u re , b u t  we m ust n o t  m ix th e  a c t u a l  fi e l d  o p e r a t io n s  
o f  t h e  two o r g a n i z a t i o n s .  The i s s u e ,  f ro m  th e  a s p e ct  o f  A m erican  
law  i s  q u i te  c l e a r  to  F r e d ,  and he has i n s t r u c t e d  me ,(n o t  j u s t  
m e re ly  a d v is e d  m e )a c c o rd in g ly .  I  have no  c h o ic e  b u t to  c o m p ly . 
T here  a re  a s p e c ts  o f  th e  s i t u a t i o n  t h a t  s t r i k e  me as  u t t e r l y  
u n r e a l i s t i c ,  b u t  I  hav e  no c h o ic e .

I  h av e  h a n d le d  t h i s  g e n e r a l  m a t te r  as w e l l  and as sim p ly  a s  I  
can , by a d v is in g  th e  s a l e s  r e p r e s e n t a t i v e s  o f  E th y l f o r  th e  
s e v e r a l  a re a s  (N ick  G a r te r ,  Ed McDonald and B i l l  T re le a s e )  and 
th e  h e ad  p e o p le  in  E t h y l ’ s S a le s  D ep artm en t (B ayard Brow ne,
Hank B a l l  and J u l i a n  F ra y )  o f  my iv ishes in  th e  m a tte r  o f  l o c a l  
c o n s u l t a n t s .  I n  a  f a i r l y  lo n g  and d e f i n i t e  c o n fe re nc e  w i th  them ,
I  have made i t  c l e a r  t h a t  I  w i l l  n o t  have m e d ic a l  re p r e s e n ta t i v e s  
o f  E th y l  p la c e d  in  a  n o h - p r o f e s s io n a l ,  c o m p e t i t iv e  p o s i t i o n .  We 
a re  to  u se  th e  c o n s u l ta n ts  t h a t  a re  on  th e  jo b  w henever t h i s  i s  
f e a s i b l e  and d e s i r a b l e ,  a s  ju d g e d  by m e. The men a re  to  n e g o t i a te  
w i th  th e  p h y s ic ia n s  l o c a l l y ,  a c c o rd in g  to  my i n s t r uc t i o n s  to  them , * 
and  a re  t o  p ro v id e  me \7 ith  in fo rm a t io n  and  an  e x p re s s io n  o f t h e i r  
b e s t  ju d g m en t, th e  a c t u a l  a p p o in tm e n t to  be made by me o r  on my 
a u t h o r i t y .  Two th in g s  how ever, a re  Im p e ra t iv e  -  (1 ) E th y l  m ust 
m ake; i t s  own f i n a n c i a l  a r ra n g e m e n ts , n o t i n  d i s r e ga r d  o f  y o u r s ,  
r a t h e r ,  so  f a r  a s  p o s s ib l e ,  l i k e  y o u r s ,  and w i th o u t p r e ju d ic e  to  
th e  o v e r  a l l  econom ic an d  p r o f e s s i o n a l  r e l a t i o n s h i p o f  th e  p h y s ic ia n  
i n  q u e s t io n ;  and  (2 ) th e  w o rk ing  r e l a t i o n s h i p  ( I n st r u c t i o n s ,  
r e p o r t s ,  e t c ,  ) b e tw een  c o n s u i ta n ts  and  E t h y l ’ s M e dic a l D e p a r tm e n t, 
m u st be d i r e c t  and  n o t  th ro u g h  y o u . T h ese  f e a t u r e s  o f  my i n s t r u c t i o n  
make i t  im p o s s ib le  f o r  me to  a g re e  t o  y o u r  o th e rw ise  r e a s o n a b le ,  
and  s e n s i b l e  s u g g e s t io n s ,  f o r  m u tu a l a s s i s t a n c e .  I  know f u l l  w e l l  
t h a t  we a re  m ak ing  a  d i f f i c u l t  s i t u a t i o n  w orse by means o f  th e s e  
o b l iq u e  a p p ro a c h e s , b u t  I  c a n ’ t  h e lp  t h a t - a t  th e  m om ent. I  s h a l l  
l e t  you  know, i n  due c o u r s e ,  w h a t we hav e  done in  the  a re a s  i n t o  , 
w h ich  E t h y l ’ s  b u s in e ss ;  a c t i v i t i e s  have c a u se d  us to  d e v e lo p  co n ­
s u l t a n t  r e l a t i o n s h i p s .

I  a g re e  t h a t  we s h o u ld ,  i f  i t  i s  p o s s i b l e ,  a r ra n g e  fo r  some 
d i s c u s s io n  o f  th e s e  m a t te r s  betw een A s s o c ia te d  and E th y l  p e r s o n n e l ,  
b u t  I  have no hope o f  b e in g  a b le  t o  a rra n g e  t h i s  i n th e  im m ed ia te  
o r  n e a r  Yuinrbe .  I  s h a l l  k e e p  ny ey es  open f o r  a  fa v o r a b le  o p p o r­
t u n i t y .  I  m ust s a y ,  t h a t  I  hav e  p r a c t i c a l l y  no hope o f  b e in g  a b le  
to  d e a l  e f f e c t i v e l y  w i th  th e  DuPont g ro u p  in  t h i s  ma t t e r .  I  may 
be w rong , and i f  an  o p p o r tu n i t y  p r e s e n ts  i t s e l f  f o r d i s c u s s io n  o r  
a c t i o n ,  I  s h a l l  ta k e  f u l l  a d v a n ta g e  o f  i t .  I t  I s  p os s ib l e  t h a t  I  
can  do m ore a b o u t t h i s  a f t e r  I  r e t i r e  from  E t h y l ’ s M e d ica l D i r e c t o r ­
s h ip ,  a t  t h e  end o f  1958* th a n  I  can a t  p r e s e n t .  We s h a l l  s e e .  I  
am c e r t a i n l y  s ty m ie d  a t  p r e s e n t .  M eanw h ile , I  am w ork in g  a s  con ­
s i s t e n t l y  as p o s s ib le  to w a rd  a  s i t u a t i o n  in  w h ich  one c a p a b le  
p h y s ic ia n  w i l l  c a r r y  o u t  th e  m e d ic a l  s e r v ic e  on b e ha l f  o f  th e  p e o p le
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a t  h a z a rd  i n  a  p a r t i c u l a r  a re a  o r  c o u n t r y ,  r e g a r d les s  o f  
th e  s u p p l i e r  o f  th e  p r o d u c t .  T h is  i s  th e  fu n d a m e n tal  t h in g  ' - 
t o  be a c h ie v e d , w h ereas th e  m echanism  o f  th e  r e l a t io n s h i p  
o th e rw is e ,  w l th r e s p e c t  to  c o m p e n sa tio n  and p r o f e s s io n a l  
r e p o r t i n g ,  d e s p i te  i t s  n e c e s s i t y j i s  o f  se c o n d a ry  imp o r ta n c e .
I f  we c a n  have t h a t  k in d  o f  p r o f e s s i o n a l  r e s p o n s i b il i t y  and  
c a p a b i l i t y ,  we a re  in  a  goo d  p o s i t i o n ,  b u t  i f  wS can n o t have
t h a t  we have n o th in g  w o rth y  o f  any  c o n c e rn  on y o u r  p a r t  o r  m in e .

'  «*

T h is  b r in g s  me t o  th e  q u e s t io n  o f  D r .  A k a tsu k a . I  hav e  lo o k e d  
i n to  t h i s  m a t te r  as w e l l  as I  know how, ( th ro u g h  a  c o l le a g u e  
o f  h i s ,  whom I  t r u s t ;  th ro u g h  e n q u i r i e s  I n s t i t u t e d  by N ick  C a r t e r ,  
who, d e s p i te  h i s  p r im a ry  i n t e r e s t  i n  E th y l ’ s a d v a n ta g e , I s  an 
h o n e s t  man and an  a s t u te  a b s e r v e r ;  and  th ro u g h  d i r ec t  c o rre sp o n d e n c e  
w i th  D r . A k a ts u k a ) . W ith  r e f e r e n c e  t o  th e  l a t t e r  p ro c e d u re ,  I  
r a i s e d  s p e c i f i c  q u e s t io n s  w i th  D r .  A k a tsu k a  c o n c e rnin g  b o th  h i s  
co n d u c t and h i s  m o t i v a t i o n .  I  was n o t  more b lu n t  tha n  i t  seem ed 
n e c e s s a r y  to  b e ,  b u t  I  s t a t e d  my v iew s and  l a i d  down my r e q u i r e ­
m e n ts . The r e a c t i o n  to  my l e t t e r ,  a s  r e p r e s e n te d  in D r .  A k a ts u k a ’s 
r e p ly  to  me and  h i s  su b se q u e n t d is c u s s io n  w i th  C a r te r ,  w h ic h  was 
r e p o r te d  to  me f a i t h f u l l y ,  I  b e l i e v e ,  was r e a s s u r i n g,  and i t  
a p p e a re d  t o  me t o  be what I  sh o u ld  have e x p e c te d  I f my Ja p a n e se  
c o l le a g u e  was r i g h t  i n  h i s  ju d g m e n t. ( I  r e f e r  h e re  to  D r .  Susuma 
H a rash im a , P r o f e s s o r  o f  P re v e n t iv e  M ed ic in e  (Head of  D ep t) and  
P u b l ic  H e a l th  i n  th e  S c h o o l o f  M e d ic in e , K cio  U n iv er s i ty  Tokyo, 
v / i th  whom I  t a l k e d  a t  l e n g th ,  i n  G eneva, i n  M arch)

I t  i s  d i f f i c u l t  to  gauge th e  v a l i d i t y  and s ig n i f i c an c e  o f  
D r . A k a tsu k a ’ s a c t io n s  and th e  t i l in g s  t h a t  a re  s a id  ab o u t him  

.b y  o t h e r s ,  T here i s  no q u e s t io n  ab o u t c e r t a i n  q u e rk s  c f  h i s  
p e r s o n a l i t y , w h ich  make i t  d i f f i c u l t  f o r  me to  a p p rais e  h i s  
m o t i v a t i o n .  T h ere  a re  c h a r a c t e r i s t i c s  o f  th e  g e n e ral  s i t u a t i o n ,  
in  J a p a n , how ever, w h ich  a re  so  d i f f e r e n t  (o r  so i t seem s) from  
th o s e  w i th  w h ich  you and  I -h a v e  to  d e a l  w i th in  o u r  own c o u n t r i e s ,  
as to  make me u n c e r ta i n  as to  th e  m e r i ts  o r  d e m e r i ts o f  h i s  
b e h a v io r .  I t  seem s to  me h o w ev er, d e s p i te  th e s e  u n ce r t a i n t i e s , 
t h a t  he i s  th e  b e s t  in fo rm e d  man in  Ja p a n  on th e  s ub je c t  o f  
t e t r a e t h y l  l e a d ,  and th e  m anner o f  g e t t i n g  I t  i n to  g a s o l i n e ;  t h a t  
he i s  do ing  a  good jo b ,  ' in  f a c t ,  o f ’s u p e r v is in g  and s a fe g u a rd in g  
th e  men who a re  engaged  in  m ix in g  o p e r a t i o n s .  T hese az*e th e  
th in g s  i n  h i s  f a v o r ,  a n d  I  h e s i t a t e  to  do a n y th in g  t h a t  m ig h t . 
r e a c t  to  com prom ise th e s e  b e n e f i t s .  A g a in s t th e s e  fe a t u r e s  o f  
t h e , s i t u a t i o n  i s  th e  m an’s  c l e a r  d e te rm in a t io n  to  be th e  suprem e 
a u th o r i t y  in  th e  h a n d l in g 1 o f  t h i s  p ro b le m , and n o t t o  sh a re  h i s  
know ledge o f  th e  m a t te r  w i th  an y o n e, a n d  h i s  g e n e r al  te n d e n c y  to  
a c q u i re  a r b i t r a r y  and d i c t a t o r i a l  pow ers*  I t  a p p e a rs  i n  a d d i t i o n ,  
t h a t  h e  i s  m o t u n m in d fu l o f  h i s  econom ic a d v a n ta g e . G e n e ra l ly  
s p e a k in g , I  w ou ld  ag ree  w i th  you  c o m p le te ly  t h a t  D r. A k a tsu k a ’ s 
p e r s o n a l  q u a l i t i e s  o f  a m b i t io n , a u th o r i t a r i a n i s m  and s e l f - i n t e r e s t ,  
a re  r e p r e h e n s ib l e  a n d  U n d e s i r a b le . C e r ta in l y  as human c h a r a c t e r -  ‘ 
I s t i c s  th e y  a re  in  th e  u n d e r s i r a b le  c a te g o r y .  On th e  o th e r  h a n d  
I  c a n n o t t e l l  how f a r  th e s e  a p p a re n t  c h a r a c t e r i s t i cs  g o , o r  what 
th e y  s i g n i f y .  I t  seem s l i k e l y  t h a t  Ja p a n  w i l l  "go h er  own way, 
in  th e  n o t  to o  d i s t a n t  f u t u r e ,  i n  th e  m a t te r  o f  t h e m a n u fa c tu re , 
d i s t r i b u t i o n  and u s e  o f  t e t r a e t h y l  l e a d .  When t h a t  t im e  com es,
D r. A k a ts u k a t s know ledge o f  t h e  s u b je c t  may p ro v e  to  be o f  th e
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g r e a t e s t - u s e f u l n e s s ,  and even  h i s  c a p a c i ty  to  d i c t at e  (n o t  
t o  d i f f e r e n t  in  p r i n c i p l e ,  b u t d i f f e r e n t ,  .1 h o p e , i n  m ethod , 
from  my own e f f o r t s )  may be v a lu a b le .  I  c a n n o t  be su re  j u s t  
w here we a r e ,  and I  c a n n o t a d v is e  you w hat to  d o , wi th  any 
f e e l i n g  o f  co m p e ten ce . My own a t t i t u d e ,  how ever, a t  t h i s  
t im e , I s  to  l e t  m a t te r s  ta k e  t h e i r  c o u rs e , w h ile  I  m a in ta in  as 
c lo s e  c o n ta c t  w i th  th e  s i t u a t i o n ,  a t  t h i s  d i s t a n c e , a s  may be 
p o s s i b l e .

I  have not* commented on a l l  o f  th e  a s p e c ts  o f  th e  m a t te rs  
r e f e r r e d  to  in  y o u r  l e t t e r s  c o n c e rn in g  J a p a n  and D r. A k a tsu k a , 
o r  o th e r  p la c e s  and  o th e r  d o c to r s .  As I, I n d i c a te d  ab o v e , I  
s h a l l  l e t  you knew w hat we do in  th e  m a t te r  o f  c o n s u lta n ts  in  
th e  a re a s  in  w h ich  we a re  b o th  c o n c e rn e d . I  sh o u ld  t e l l  you  
t h a t  t h e  m a t te r  o f  th e  w ash in g  o u t o f  d rum s, w i th  ga s o l in e ,  h a s  . 
b e en  d is c u s s e d .  Wes do n o t  c o n s id e r  th e  w ash ing  p roc e d u re  to  be 
m a n d a to ry , and in d e e d , we c o n s id e r  t h a t  th e  h a z a rd  p re s e n te d  by  
a  drum w hich c o n ta in s  r e s i d u a l  g a s o l in e  in  a p p re c iab le  q u a n t i t y ,  
i s  a s e r io u s  one i n  t r a n s p o r t a t i o n .  I f  su c h  g a s o l ine  i s  u n d u ly  
h ig h  i n  i t s , l e a d  c o n te n t ,  th e  h a z a rd  i s  th e r e b y  g r ea t l y  i n c r e a s e d .  
Our p e o p le  i n  th e  f i e l d  w i l l  n o t  make an i s s u e  o f  th i s .  The p o in ts  
made on th e  m a t te r  in . th e  DuPont l e t t e r  ( a t ta c h e d  to  y o u r 's  o f  
J u ly  3 0 th )  were th o s e  o r i g i n a l l y  s t r e s s e d  i n  c o n n e ct io n  w i th  th e  
p ro c e d u re  o f  w is h in g .  T h e ir  v a l i d i t y  a t  p r e s e n t  i s  c e r t a i n l y  o p en  
to  q u e s t io n .  I  a g re e  how ever, t h a t  o t h e r  th in g s  in  t h i s  l e t t e r  
w ere more s i g n i f i c a n t  to  u s th a n  i s  t h i s  m a t te r  o f  th e  g a s o l in e  
w a sh . The e n t i r e  f l a v o r  o f  th e  l e t t e r  I s  u n s a t i s f a ct o r y  to  me, 
and I  w onder, o f  c o u rs e , w h e th e r t h i s  a r i s e s 'o u t  o f th e  a t t i t u d e  
o f  DuPont o r  t h a t  o f  D r .  A k a tsu k a , o r a s y n th e s is  of  b o th .  I  
g g ree  w i th  you t h a t  th e s e  a re  n o t  m a t te rs  i n  w h ich  D r . A k a tsu k a  
sh o u ld  be co n ce rn ed  p r i m a r i l y ,  b u t I  can n o t c o n ten d to o  s t r o n g l y ,  
in  t h a t  d i r e c t i o n ,  w i th o u t  know ing who i s  r e s p o n s ib le  f o r  th e  
s i t u a t i o n ,  in  v iew  o f  t h e  f a c t ,  w i th  w h ich  you  a re  f a m i l i a r .  I  
am s u r e ,  t h a t  I  have b e e n  d e e p ly  in v o lv e d  i n  a l l  suc h  m a t te r s  
m y s e l f ,  and o n ly  in  r e c e n t  y e a rs  have I  tu rn e d  them o v e r  e s s e n t i a l l y  
(n o t e n t i r e l y )  t o  Van F le c k ,  a n d  th e n  to  h i s  s u c c e ss o r  H enry B a l l .  
Even now, I  am. a lw ays c o n s u l te d  on th e s e  m a t te r s ,  as I  f e e l  su re  
you a re  a l s o ,  i n  A s s o c ia te d  c o u n c i l s . '  •

W ith  r e s p e c t ’ to  one a d d i t i o n a l  m a t t e r . -  t h a t  o f  th e g e n e r a l  
i n v e s t i g a t i o n  o f  b ack g ro u n d  p ro b le m s , th e  s i t u a t i o n may be a l t e r e d  
som ew hat by th e  in v a s io n  o f  m anagem ent i n t o  th e  f i el d .  T h is  may, 
o r  may n o t  i n t e r e s t  you and y o u r  g ro u p  a t  t h i s  t im e.  From th e  
a s p e c t  o f  le a d  th e r e  a re  many th in g s  t h a t  can  be d on e . As I  have 
i n d i c a t e d  p r e v io u s ly ,  t h e  p r a c t i c a l  p ro b lem  t h a t  a pp e a rs  to  me o f  
g r e a t e s t  s i g n i f i c a n c e ,  i s  t h a t  o f  th e  c o m p a ra t iv e  si t u a t i o n  i n  3 ; 
B r i t a i n  w i th  r e s p e c t  t o  th e  o c c u r re n c e  o f  le a d  in  fo o d  an d  b e v e ra g e s .  
T h is  i s  n o t  an  e x c i t i n g  p ro b lem  and i t  may n o t  have a  s u f f i c i e n t  
a p p e a l  f o r  y o u . T here  a re  s e v e r a l  ways o f  a t t a c k  upon i t ,  how ever, 
and  i f  y o u  sh o u ld  d e c id e  t o  go a t  i t ,  I  co u ld  make some s u g g e s t io n s •
I  am c o n v in c e d  t h a t  someone w i l l  have to  do t h i s  som etim e, and I  
f e e l  s u re  t h a t  i t  i s  w o rth  d o in g . A n o th e r p ro b lem  of  s i m i l a r
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c h a r a c te r ,  o f  c o u rs e , i s  th e  d i s t r i b u t i o n  o f  l e a d  in  th e  
a tm osphere  o f  G re a t  B r i t a i n .  T h is  t o o ,  w i l l  have  t o be done some 
d a y . I f  e i t h e r  o f  th e s e  g e n e r a l  p ro b lem s w ere to  be a t ta c k e d ,  th e  
f a c ts c c a n c e r n in g  b o th  le a d  and m an g an ese , a s  w e l l  as c e r t a i n  o th e r  
m e ta l s ,  c o u ld  be o b ta in e d  a t  th e  same tim e w ith  econom y. I t  has 
a lw ay s seem ed to  me to  be an  e x tra v a g a n c e  to  go to  th e  g r e a t  t r o u b le  
and  e f f o r t  o f  o b ta in in g  s u i t a b l e  sam p les o f  m a t e r i al s  r e p r e s e n ta t i v e  
o f  th e  g e n e r a l  human e n v iro n m e n t, and th e n  to  a n a lys e  them  f o r  b u t  
one e le m e n t .  P a r t i c u l a r l y ,  i s  t h i s  t r u e  when su c h  methods o f  a n a l y s i s  
as th e  s p e c t r o g r a p h ic  hav e  f a i r l y  widLe a p p l i c a t i o n to  a  num ber o f  
e le m e n ts  s im u l ta n e o u s ly .

So much f o r  m a t te r s  now i n  c o r re s p o n d e n c e . We h e a rd from  yo u  
i n d i r e c t l y  when o u r  y o u n g e st g o d c h i ld  r e tu r n e d  from E n g lan d  r e c e n t l y ,  
and r e p o r te d  on y o u r  e f f o r t s  a s  a  h o s t  on h e r  b e h a lf .  A p p a re n t ly  h e r  
summer was a  g r e a t  s u c c e s s ,  and she was d e l ig h te d  wi th  y o u r  h o s p i t a l i t y  
I t  was good  o f  y ou  t o  g iv e  h e r  a  good t im e , and I  am su re  t h a t  you 
e n jo y e d  i t .  She has a g r e a t  d e a l  o f  b o th  charm  an d  s u b s ta n c e ,  an d  i s  
f a r  and aw ay my f a v o u r i t e  among th e  P oshav  c l a n .

And now t h i s  l e t t e r  h a s  gone on f o r  a  v e ry  lo n g  t ime , and  h a s  made 
some am ends, I  h o p e , f o r  my lo n g  s i l e n c e .  I t  i s  tim e to  g e t  on to  
o th e r  t h i n g s .  I * d  a p p re c ia te  i t  g r e a t l y  i f  you  w ou ld  convey  my 
g r e e t in g s  t o  fifty B evan , B eery  N o b le , C h a r l ie  R i s so - G i l l ,  and  o th e r s  
o f  my v e ry  good  f r i e n d s  a t  20 B e rk e le y  S quare*  I t  seem s b u t  a s h o r t  
t im e  s in c e  I  v i s i t e d  you  t h e r e ,  and y e t  I  r e c o g n iz e i n  te rm s  o f  th e  
c a la n d a r  t h a t  many m onths have sp ed  a lo n g  s in c e  t h en .  L e t me h e a r  
from  you when th e  s p i r i t  m oves and tim e p e r m i ts ,  r eg a r d l e s s  o f  th e  
o c c a s io n .  And a g a in ,  l e t  me u rg e  you  n o t to  sp a re  me fro m  y o u r  
m essag es o r q i e s t i o n s ,  l e s t  I  sh o u ld  be o v e rb u rd e n ed  by them . I  -
may n o t  re s p o n d  p ro m p tly , b u t  I  s h a l l  s u r e l y .

W ith  b e s t  r e g a r d s ,

S in c e r e ly  y o u rs ,,

RAK/sa
R o b e r t A . K ehoe, M.D


