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TEREST IS IN POSSIBLE POISONOUS EPPECTS 07 LEAD COMPOUND IN 
GASOLENE

M idgley h a s  sought to  in c re a se  th e  e f f ic ie n c y  o f  g aso len e  
a s  a f u e l  fo r  in te rn a l-c o m b u s tio n  en g in es . To t h i s  end he has 
sought to  com press th e  a ir-w ap o r m ix tu re (b e fo re  th e  com bustion 
s ta g e  in  th e  c y c le )  beyond th e  p re s e n t p r a c t ic a b le  l i m i t s .  To 
t h i s  end he h as s o ig h t a  chem ical substance w hich , when added in  
sm a ll amounts to  th e  gaso lene ,w ou ld  p rev en t th e  com bustion o f  the  
h ig h ly -co m p ressed  e x p lo s iv e  m ix tu re  from assum ing a  v io le n t  or 
d e to n a tin g  c h a r a c te r ,  t h i s  ten d in g  to  d e s tro y  th e  m otor. In  
c h a u f f e u r 's  la n g u a g e , he h as t r i e d  to  in c re a se  th e  m ileage of 
g aso len e  by adding  to  i t  an* an ti-k n o c k "  su b s ta n c e .

.M idgley found th a t  the  b e s t  and indeed p r a o t i c a l l y  the  only  
w o rth -w h ile  a n ti-k n o c k  substance  was t e t r a - e t h y l - l e a d ,  Pb(C«H5) 4 , 
a h i th e r to  l i t t le -k n o w n  m e ta llo -o rg a n ic  l iq u id  f r e e l y  so lu b le  in  
and v o l a t i l e  w ith  g a so le n e . T e t r a - e th y l - le a d  in  c o n c e n tra te d  
form  i s  d e sc rib ed  as  a heavy, m obile l i q u i d ,  s a a l l i n g  l ik e  w itch  
h a z e l .  As a  v ap o r, i t  i r r i t a t e s  th e  eyes and nose . As a  l iq u i d ,  
i t  i r r i t a t e s  th e  s k in  o f th e  hands. I f  im properly  m an ip u la ted , 
i t  can produce le a d  p o iso n in g ’. But as an a n tik n o c k , i t  i s  r e ­
q u ire d  in  th e  p ro p o r t io n  of on ly  3 cu b ic  c e n tim e te rs  to  th e  g a llo n  
o f g aso len e ; and sucn a m ix tu re  oan be h an d led  in  any reaso n ab le  
way w ith o u t to x ic  e f f e c t s .

When t n i s  le a d -c o n ta in in g  g aso len e  i s  burned  in  a m o to r-c y l­
in d e r ,  the le a d  i s  co n v e rted  in to  a s o l id  in o rg a n ic  form . I t
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would n a tu r a l ly  1)0 supposed th a t  th e  ex h au st would c o n ta in  f in e ly -  
d iv id e d  p a i t i o l e a  of some le a d  compound; and t h i s  f r e e  ev acu a tio n  
o f th e  le a d  1b a  n e c e s s i ty  f o r  th e  p r a c t i c a l  co n tin u o u s use o f the  
f u e l  in  a  motor* But M idgiey s t a t e s  th a t  th u s  f a r  in  h is  ex p e r­
im en ts  no le a d  has been  dem onstrab le  in  h i s  e x h a u s t g as . On the  
c o n t r a ry ,  i t  a l l  seems to  c l in g  to  th e  w a lls  o f  th e  com bustion 
chamber,, im p a rtin g  to  th e  "carbon" a  g ra y ish  ap p ea ran ce , a t ta c k in g  
th e  n ic k e l o f th e  sp a rk -p lu g  p o in ts ,  and n e c e s s i t a t in g  undu ly  f r e ­
quen t c le a n in g s  and rep lacem en ts  in s id e  th e  c y l in d e r s .  M idgley 
i s  ex p e rim en tin g  w ith  o th e r  compounds w hich, added to  th e  gaso lenp  
w i l l  o b v ia te  t h i s  draw back, and w i l l  cause th e  le a d  to  scavenge, 
ou t w ith  th e  o th e r  w aste p ro d u o ts .

The p resen ce  of le a d  in  th e  ex h au st w i l l  (when th e  p ro cess  
h a s  advanced to  t h i s  s ta g e  of developm ent) add a n o th e r  poisonous 
c o n s t i tu e n t  to  th e  carbon  m onoxid-already  p re s e n t  in  the  exhaust 
g a s e s . M oreover, le a d  as a  p o iso n  i s  cu m u la tiv e . Hence th e  
p u b l ic - h e a l tn  q u e s tio n  a r i s e s :  W ill th e  use o f le a d  f o r  t h i s  p u r­
pose cause le a d  p o iso n in g  in  those b re a th in g  th e  ex h au st g ases?
The p r o b a b l e  a n s w e r ,  a c c o r d i n g  t o  M id g le y ,  i s  No; and  f o r  t h e  f o l ­
l o w i n g  r e a s o n ! -  Owing t o  t h e  c a r b o n  monoxid p r e s e n t  i n  a l l  a u t o ­
m o b i l e  and s i m i l a r  e x h a u s t  g a s e 3 ,  t h e r e  must  be  f r e e  v e n t i l a t i o n  
i n  a l l  s p a c e s  i n t o  w n ic n  t h e s e  g a s e s  e s c a p e ,  i f  t h e  a i r  o f  t h e s e  
s p a c e s  i s  t o  be b r e a t h e d .  E x p e r i m e n t s  p r e l i m i n a r y  t o  the  con­
s t r u c t i o n  of t h e  L o w e r - i l a n h a t t a n - J e r s e y - C i t y  v e h i c u l a r  t u n n e l  
snow t h a t  t h e  h i g h e s t  r e a s o n a b l y - 3 ore  c o n c e n t r a t i o n  o f  c a r b o n  
m onoxid  i s  a bou t  0 .0 1  o f  1 p e r c e n t ,  t h i s  p r o p o r t i o n  b e in g  b r e a t h ­
a b l e ,  w i t n o u t  d e m o n s t r a b l e  harm, f o r  a s  muon a s  f o u r  h o u r s  e v e r y  
day  i n d e f i n i t e l y .  Even  i f  a l l  a u t o m o b i l e s  ufcigg t h e  v e h i c u l a r  
t u n n e l  u s e d  t h i s  l e a d - c o n t a i n i n g  g a s o l e n e ,  and  e v e n  i f  a l l  t h e  
l e a d  i n  th e  g a s o l e n e  were d i s c h a r g e d  i n t o  t n e  a i r  o f  th e  t u n n e l , ,  
t h e  c o n c e n t r a t i o n  of  l e a d  i n  t h e  a i r  o f  th e  t u n n e l  would  s t i l l
be t o o  low t o  p r o d u c e  any t o x i c  e f f e c t  W h a tev e r .  In  o t n e r  w o rd s ,  
t h e  more t o x i c  s u b s t a n c e ,  c a r b o n  m o n o x id ,would p r o b a c l y  p r e v e n t  
t h e  a b s o r p t i o n  o f  t h e  l e s s  t o x i c  s u b s t a n c e ,  l e a d ,  even  u n d e r  t h e  
m ost  u n f a v o r a b l e  c o n d i t i o n s  known t o  e x i s t ,  i n  s p i t e  o f  t h e  more 
c u m u l a t i v e  c h a r a c t e r  o f  th e  l e a d .  T h i s ,  h o w ev er ,  i s  t h e o r y  o n ly ;  
and M id g le y  s a y s  t h a t  he would welcome c o - o p e r a t i o n  and e x t e n d  
f a c i l i t i e s  f o r  t o x i c o l o g i c  i n v e s t i g a t i o n  i f  d e s i r e d .

C0!Si£3?S BY ROBERTS.
T h e r e  a r e  a v a i l a b l e ,  h e r e  an d  now, no f i g u r e s  s h o w in g  t h e  

a c t u a l  t o t a l  a m o u n t o f  a c c u m u la te d  l e a d  n e c e s s a r y  t o  c a u s e  c h r o n i c  
hum an p lu m b is r n , n o r  t h e  am o u n t o f  l e a d  w r i c k ,  a f t e r  b e i n g  i n g e s t e d  
i n  s m a l l  q u a n t i t i e s ,  t h e  hum an body  i s  a b l e  t o  g e t  r i d  o f  d a y  a f t e  
d a y ,  -w ith o u t c a u s i n g  u n d u e  s t r a i n  on th e  o r g a n s  o f  e l i m i n a t i o n .
As a n  e s t i m a t e ,  t n e  hum an b o d y  w o u ld  p r o b a b l y  r e q u i r e  a  r a t h e r  
l a r g e  am o u n t o f  l e a d ,  o v e r  one  gram m e a t  t h e  l e a s t ,  t o  s a t u r a t e  
i t  t o  a  h a r m f u l  d e g r e e ;  a n d  i t  c o u ld  g e t  r i d  o f  o n l y  a  s m a l l  am oun 
n o t  o v e r  a b o u t  5 m i l l i g r a m m e s ,  e a c h  d a y .  A f a i r - s i z e d  c a r ,  w o rk -  
i  on K i d ^ e l e y  s  l e a d - c  o b t a i n i n g  g a s o l e n e  w o u ld  consum e
s a y  3 o r  4 g a l l o n s  d a i l y  a n d  d i s c h a r g e  i n t o  t h e  a i r  a b o u t  7 gramme



of le a d .  I f  as much as  o ne-one-thousand th  of th e  t o t a l  ex h au st 
were absorbed  by any one man, day a f t e r  day, he would p ro b ab ly  
accum ulate le a d  and u l t im a te ly  be po isoned . But as  no suoh p ro ­
p o r t io n  of th e  t o t a l  ex h au st i s  eveT b rea th ed  by onyone day a f t e r  
day , the  p o s s i b i l i t y  of le a d  p o iso n in g  from t h i s  source i s  to  be 
reg a rd ed  as rem ote. ^

I t  would n e v e r th e le s s  seem advisab le" I f  p r a c t ic a b le  to  de--;,‘ . 
t a i l fL a  com petent S e rv ice  r e p re s e n ta t iv e  to  s tu d y  th e  e f f e d ts ^ o f  i 
t h i s  le a d -c o n ta in in g  ex h a u s t, s u i ta b ly  d i lu t e d  w ith  a i r ,  on a n i­
mals« I f  M id g ley 's  work i s  com m ercially  s u c c e s s fu l ,  as  seems 
l i k e l y  c o n s id e r in g  i t s  n a tu re  and the r in a n o .ia i s ta n d in g  or th e  
p a r t i e s  i n t e r e s t e d ,  la rg e  q u a n t i t ie s  of: le a d -c o n ta in in g  g aso lene  
w i l l  soon beg in  to  be used a s  motor f u e l ;  and even i r  such tu rn s  
ou t not to  ibe the  c a s e , the to x ic o lo g ic  f a c t s  o b ta in a b le  would :*, 
be o r perm anent value« 'f*” I

I  deS ire  acknowledge M r.M id g ley ^  c o u r te s y  to  me p e rso n ­
a l l y  a n d /a  S erv ice  r e p r e s e n ta t iv e ,  in  e x p la in in g  and am p lify in g  
th e  p o in ts  of h is  ad d re ss  in  which tne S e rv ice  i s  most i n t e r e s t ­
ed .

l i e s p e c t f u l l y  ,

S u rg e o n

H e s p e c t f u l l y  f o r w a r d e d :

S u rg e o n

C h ie f  M e d ic a l  O f f i c e r


