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OFFICE OF •M E D IC A L  O F FIC E R  IN CH ARGE U . S . Q u a r a n t in e  s t a t io n

UNITED STATES

PUBLIC HEALTH 8ERVICE VOROSEBANKStaten  Island , N. Y . November 1 3 , 1^ S2 ï n ^. p  / K T f ,%_> • > , vvDSurgeon G e n e r a l , U . S .P u b l ic  H e a lth  S e r v ic e ,W ash ington , D .C .S ir s  (Through C h ie f  M e d ica l O f f i c e r ,  E l l i s  I s l a n d ,  H .Y . )FRfi-U
I  have the honor to  r e p o rt th a t  I  have a cco m p lish e d  th e  purpose o f  th e fo llo w in g  Bureau te le g ra m /  t o  th e  C h ie f  M e d ica l O f f i c e r :i DIRECT SURGEON NORMAN ROBERTS ATTEND MEETING AMERICAN CHEM­ICAL SOC ISTY . RUMFORD HALL FIFTY TWO BAST FORTY FIRST STREET NEW YORK CITY NOVEMBER TEN BIGHT PM REPORT ON ADDRESS BY THOMAS MIDGLEY GASEOUS DETONATION AND IT S CONTROL PERIOD SERVICES IN ­TEREST I S  IN POSSIBLE POISONOUS EFFECTS OF LEAD COMPOUND IN GASOLENEM id gley  h a s sought to  in c r e a s e  th e  e f f i c i e n c y  o f  g a so le n e  as a f u e l  fo r  in te r n a l-c o m b u s tio n  e n g in e s . To t h i s  end he has sought to  compress th e a ir -e a p o r  m ix tu re (b e fo re  th e com bustion s ta g e  in  the c y c le )  beyond th e p re se n t p r a c t ic a b le  l i m i t s .  To t h i s  end he has s o ig h t  a ch e m ica l su bstance w h ic h , when added in  sm a ll amounts to  th e  g a s o le n e , would p reven t th e  com bustion o f  the h ig h ly -co m p re sse d  e x p lo s iv e  m ixture from assum ing a v io le n t  or d e to n a tin g  c h a r a c t e r , t h is  te n d in g  to  d e s tro y  the m o to r. In  c h a u ffe u r ’ s la n g u a g e , he h as t r ie d  to  in c r e a s e  th e m ile a g e  o f  g a s o le n e  by adding to  i t  a n "a n ti-k n o c k "  s u b s ta n c e ..M id g le y  found th a t  the b e s t and indeed p r a c t i c a l l y  the o n ly  w o rth -w h ile  a n ti-k n o c k  su bstan ce was t e t r a - e t h y l - l e a d , P b iC g H g )^  a h it h e r t o  l i t t le - k n o w n  m e ta llo -o r g a n ic  l iq u id  f r e e l y  s o lu b le  in  and v o l a t i l e  w ith  g a s o le n e . T e t r a - c t h y l- le a d  in  c o n c e n tra te d  form  i s  d e scrib e d  as a h e a v y , m obile l i q u i d ,  s m e llin g  l i k e  w itc h  h a z e l .  As a v a p o r , i t  i r r i t a t e s  the eyes and n o se . As a l i q u i d ,  i t  i r r i t a t e s  the 3 k in  o f  the h an d s. I f  im p ro p erly  m a n ip u la te d , i t  can produce le a d  p o is o n in g ! But as an a n t ik n o c k , i t  i s  r e ­q u ir e d  in  the p r o p o r tio n  o f o n ly  3 c u b ic  c e n tim e te r s  to  the g a l lo n  o f  g a s o le n e ; and sucn a m ixture can be h an d led  in  any re a so n a b le  way w ith o u t t o x ic  e f f e c t s .When t n i s  le a d -c o n t a in in g  g a so le n e  i s  burned in  a m o to r -c y l­in d e r , the le a d  i s  co n v e rte d  in to  a s o l id  in o r g a n ic  form . I t
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would n a t u r a l ly  toe supposed th a t  th e  ex h a u st would c o n ta in  f i n e l y -  d iv id e d  p a d t io le s  o f  some le a d  compound; and t h i s  fr e e  e v a c u a tio n  o f  th e  le a d  i s  a  n e c e s s it y  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 m oto r. B ut M id g le y  s t a t e s  th a t  th u s  f a r  in  h is  e x p e r ­im en ts no le a d  h as been dem onstrable in  h i s  e x h a u st g a s . On the c o n t r a r y , i t  a l l  seems to  c l i n g  to  the w a lls  o f  th e  com bustion cham ber, im p a rtin g  to  the "cartoon" a  g r a y is h  a p p e a ra n ce , a t t a c k in g  th e  n ic k e l  o f  th e  s p a r k -p lu g  p o i n t s ,  and n e c e s s i t a t i n g  u n d u ly  f r e ­quent c le a n in g s  and rep lacem en ts in s id e  the c y l in d e r s . M id gle y  i s  e x p e rim e n tin g  w ith  o th e r compounds w h ich , added to  the gaso le n p  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 out w ith  th e o th e r  w aste p r o d u c ts .The p resen ce o f  le a d  in  th e  ex h a u st w i l l  (when th e  p ro ce ss  h a s  advanced to  t h i s  s ta g e  o f  developm ent) add a n o th e r poisonous c o n s t it u e n t  to  th e  cartoon monoxid a lr e a d y  p r e s e n t in  the exh au st g a s e s . M o reo ver, le a d  as a p o iso n  i s  c u m u la tiv e . Hence th e  p u b l ic - h e a l t h  q u e s tio n  a r i s e s :  W il l  th e use o f  le a d  f o r  t h i s  p u r­pose cau se l e a d  p o is o n in g  in  those b r e a th in g  the e xh au st g a s e s ?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 i d g l e 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  m o n o x i i  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 s ,  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  wnicri  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 8 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 c o n ­s t r u c t i o n  o f  t h e  L o w e r - M 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  show 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 3 f e  c o n c e n t r â t i o n  o f  c a r b o n  m o n o x i i  i s  a b o u 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 i n g  b r e a t h ­a b l e ,  w i t h o u t  d e m o n s t r a b l e  ha rm , f o r  a s  muc.n a3 f o u r  h o u r s  e v e r y  d ay  i n d e f i n i t e l y .  E v e n  i f  a l l  a u t o m o b i l e s  ufcàgg 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  o f  l e a d  i n  t h e  a i r  o f  t h e  t u n n e l  w o u ld  s t i l lbe t o o  l o w  t o  p r o d u c e  any t o x i c  e f f e c t I n  o t n e r  w o r d 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  monoxi d , would  p r o b a b 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  most  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  c u m u l a t i v e  c h a r a c t e r  o f  t h e  l e a d .  T h i s ,  how ever ,  a n I  M i d g l e 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 e  i n v e s t i g a t i o n  i f  d e s i r e d .
mere ^ n l y ;

C OUME '■T7' S BY ROBERTS.T h e r e  a re  a v a i l a b l e ,  h e r e  and now, no f i g u r e s  show in g t h e  a c t u a l  t o t a l  amount o f  a c c u m u l a t e d  l e a d  n e c e s s a r y  to  c a u s e  ch .ron i <human p iu m b i  sm , f  V> m >unt l s â c l  w r i  2 Vi ; e r  b e i n g  i n g e s t e di n  s m a l l  q u a n t i t i e s ,  t h e  human body i s  a b l e  t o  g e t  r i d  o f  day a f t e  d a y ,  w i t h o u t  c a u s i n g  undue 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 an  e s t i m a t e ,  tn e  human body w o u ld  p r o b a b l y  r e q u i r e  a l a t h e r  l a r g e  amount o f  l e a d ,  o v e r  one gramme 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 ;  and i t  c o u l d  g e t  r i d  o f  o n l y  a  s m a l l  amoun not  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 n g  p r o p e r l y  on K i d g e l e y ’ s l e a d - c o n t a i n i n g  g a s o l e n e  w ould  consume s a y  o o r  4 g a l l o n s  d a i l y  and 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
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o f le a d . I f  as much as o n e-o n e-th o u san d th  o f  the t o t a l  ex h a u st were absorbed by any one man, day a f t e r  d a y , he would p ro b a b ly  accum u late le a d  and u lt im a t e ly  t e  p o iso n e d . But as no such p ro ­p o r t io n  o f the t o t a l  exh au st i s  ever b reath ed  by onyone day a f t e r  d a y , the p o s s i b i l i t y  o f  le a d  p o iso n in g  from  t h i s  so u rce  i s  to  be regard e d  as rem ote.I t  would n e v e r th e le s s  seem a d v iz a b ie  i f  p r a c t ic a b le  to  de­t a i l ^  a  com petent S e r v ic e  r e p r e s e n ta tiv e  to  stu d y  th e  e f f e c t s  o f  t h i s  le a d -c o n t a in in g  e x h a u s t , s u it a b ly  d i lu t e d  w ith  a i r ,  on a n i ­m a ls . I f  M id g ie y ’ a work i s  co m m ercia lly  s u c c e s s f u l ,  as seems l i k e l y  c o n s id e r in g  i t s  n atu re and the f i n a n c i a l  s ta n d in g  o f the p a r t i e s  in t e r e s t e d , la r g e  q u a n t it ie s  o f  le a d - c o n t a in in g  g a so le n e  w i l l  soon b eg in  to  be used as motor f u e l ;  and even i f  such tu rn s  out not to  *be the c a s e , the t o x ic o lo g ic  f a c t s  o b ta in a b le  would be o f  permanent v a lu e .I  deg^re to  acknow ledge M r .M id g le y ’ s c o u r te s y  to  me p e rso n ­a l l y  and/a S e r v ic e  r e p r e s e n t a t iv e , in  e x p la in in g  and a m p lify in gthe p o in t s  or b is  ad d ress in  w hich the S e r v ic e  i s  most i n t e r e s t ­e d . R e s p e c t f u l l y ,
S u r g e o n .R e s p e c t f u l l y  f o r w a r d e d :

S u r g e o n ,C h i e f  M e d i c a l  O f f i c e r


