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Dear Bob:

I  have you r l e t t e r  o f  O ctober 11 i n  re fe re n c e  to  the  p re s e n t  s t a t u s  o f 
th e  re s e a rc h  on i r o n  c a rb o n y l .

Our p re s e n t  program  on i r o n  ca rb o n y l a t  D e t r o i t  and San B ernard ino  i s  
a  f a i r l y  la rg e  one and i s  d e s ig n e d  to  th rqw  more l ig h t  on i t s  e f f e c t ­
iv e n e ss  a s  an a n t ik n o c k  in  d i f f e r e n t  base f u e l s ,  the  e x te n t  to  -which i t  
in c re a s e s  en g in e  w ear and i t s  p o s s i b i l i t y  as an  i n hi b i t o r  o f p r e ig n i ­
t i o n  in  h ig h  com pression  e n g in es  when u se d  in  sm a ll c o n c e n tra t io n s  w i th  
le a d  t e t r a e t h y l  i n  g a s o l in e .  Because o f th e  w ide range o f  e n g in e s  and 
o p e ra t in g  c o n d i t io n s  en co u n te re d  in  s e r v ic e ,  th e  e va lu a t io n  o f  any one 
o f  th e se  th re e  p h ases  o f th e  g e n e ra l problem  n e c e s si t a te s  a la rg e  r e ­
search  program .

There i s  no doub t ab o u t th e  h ig h  e f f e c t i v e n e s s  o f ir o n  ca rb o n y l w ith  . 
r e s p e c t  to  le a d  a t  th e  s low er eng ine speeds w here knock ing  i s  l i k e l y  to  
be m ost p ronounced . The s i t u a t i o n  w i th  r e s p e c t  t o  en gin e  w ear i s  n o t  
so w e l l  d e f in e d . Under c e r t a in  c o n d i t io n s  o f  o p e ra tio n  o f  s in g le  c y l ­
in d e r  e n g in e s , th e  p resen ce  o f  i r o n  in  th e  f u e l  le ad s  to  q u i te  d e f i n i t e  
in c re a s e  in  r a te  o f  w ear w hereas in  c a rs  on th e  ro ad  th e  s m a l le r  con­
c e n t r a t io n s  o f  i r o n  i n  w hich th e  p re s e n t  i n t e r e s t  ce n te rs  seem to  have 
l i t t l e  e f f e c t  on w e a r. The s i t u a t i o n  w ith  r e s p e c t  to  sp a rk  p lu g s  i s  i n  
abou t th e  same c a te g o ry .  The B a t te l l e  M em orial I n s ti t u t e  found t h a t  
z in c  soaps te n d  to  reduce  th e  u n u su a l w ear a t t r i b u ta b le  t o  i r o n  when 
th e y  a re  added to  th e  g a s o l in e  b u t  t o  d a te  n e i th e r  our chem ica l la b o ra ­
to r y  n o r  Dr. Gilman a t  Iowa S ta te  h as  been  a b le  t o  p roduce a  s ta b le  o r ­
g an ic  z in c  compound. I t  ap p ea rs  th e re fo re  t h a t  th e  i n h i b i t i n g  e f f e c t  
o f  z in c  can  n o t be b ro u g h t abou t on a com m ercial b as i s .

In  adm ix tu re w ith  t e t r a e t h y l  le a d  in  th e  p ro p o r t io n o f ap p ro x im a te ly  
th re e  volum es o f  i r o n  ca rb o n y l to  one o f  t e t r a e t h y l le a d ,  i r o n  ca rb o n y l 
has com p le te ly  e l im in a te d  p r e ig n i t i o n  i n  a C h ry s le r c a r  o f  abno rm a lly  
h ig h  com pression  r a t i o  w hereas a  c o n c e n tra t io n  o f  te t r a e t h y l  le a d  w hich  
g iv e s  th e  same an tik n o c k  e f f e o t  as  th e  m ix tu re  in v ar ia b ly  cau ses  p r e ig n i  
t i o n  a t  low m i le a g e . A t th e  p re s e n t  tim e c a r  t e s t s  a re  i n  p ro g re s s  i n
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■ which th e  volume o f  i r o n  ca rb o n y l i s  o n ly  o n e -s ix th  o f  t h a t  o f  th e  t e t r a  
e th y l  le a d .  I f  i n  th e se  p ro p o r t io n s  th e  m ix tu re  sh ou ld  g iv e  th e  seme 
perfo rm ance w ith  r e s p e c t  to  th e  absence o f  p r e ig n i ti o n ,  th e  w ear and 
sp ark  p lu g  problem s undoub ted ly  w i l l  d is a p p e a r .  I n cid e n ta l l y ,  such an 
e f f e c t  w ith  re s p e c t  to  p r e ig n i t i o n  w ould make i r o n  more v a lu a b le  th a n  
as a mere rep lacem en t f o r  t e t r a e t i i y l  le a d  as an a nt ik n o c k .

I t  i s  my own o p in io n  t h a t  th e  h e a l th  h aza rd  problem in  re fe re n c e  to  
i r o n  carbony l i s  n o t  an u rg e n t one b u t t h a t  any fundam en ta l d a ta  t h a t  
can be o b ta in e d  w ith o u t to o  much e f f o r t  would be very  much w orth  w h i le . 
I t  would be u n fo r tu n a te  i f  we sh o u ld  co n tin u e  to  spend  tim e and money 
on a la rg e  s c a le  in  th e  developm ent o f  i r o n  ca rb o n yl o n ly  to  f i n d  t h a t  
th e  h e a l th  h a z a rd  would p re c lu d e  i t s  u s e .  I t  would be e q u a l ly  u n fo r tu ­
n a te  to  have a la rg e  sc a le  m ed ica l program  p rove the  p r a c t i c a b i l i t y  from 
a h e a l th  h aza rd  s ta n d p o in t  w ith  l a t e r  en g in e  re s e a rc h  p ro v in g  th e  in ­
s u rm o u n ta b i l i ty  o f  c e r t a in  p rob lem s o f  u t i l i z a t i o n .

S in c e re ly  you rs

EB.p
CC: D r, George C a l in g a e r t
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