
February  11 , 1958

Mr. 3* H. Sehaefer 
E th y l G aso line C orporation  
P* B. Box 688 
W ilm ington, Delaware

Dear Mr# S chaefers

The item  marked "Overhead”
and charged to  the  te t r a e th y l  le ad  o p e ra t io n , as q ueried  
by your l e t t e r  of F ebruary  7t h ,  I s  a proper and d i r e c t  
charge a g a in s t th e  m anufacturing  o p e ra t io n s . For some 
tim e p a s t the DuPont Company has paid  fo r  se rv ic e s  
rendered  In the  m aintenance o f p roper c o n tro l  o f the 
m anufacturing  opera tions#  This charge in c lu d es  the 
co s t of m ed ica l su p e rv is io n  a t  the Dye Works P lan t and 
a t  Baton Rouge, and a lso  the co s t of a n a ly t ic a l  se rv ic e s  
In  checking the  e x c re ta  of r e p re s e n ta t iv e  em ployees.
This sum has p rev io u s ly  been paid  d i r e c t  to  me, to  be 
ad m in is te red  by t o  perso n a lly #  However, w ith  the beg in ­
n ing  of th is  y e a r ,  I  suggested  the  im p rop rie ty  o f th is  
arrangem ent and req u es ted  th a t  the sum be paid  to  the 
U n iv e rs ity  in  q u a r te r ly  in s ta l lm e n ts *  The sum made 
a v a i la b le  in  th i s  way was based on the c o s t o f  the 
p rev ious year*« work w ith  th e  understand ing  th a t  a t 
q u a r te r ly  in te rv a ls  an accoun ting  would be rendered 
to  DuPont so th a t  they would n o t pay more or le s s  than 
the a c tu a l  c o s t o f the  se rv ic es*  In  a3 much as most 
of t h i s  se rv ic e  i s  ren d e red  by th e  la b o ra to ry  p roper, 
i t  seemed only f i t t i n g  th a t  i t  should  be pa id  in to  the 
U n iv e rs i ty  through the u su a l channels# For your own 
p r iv a te  in fo rm a tio n , I  m ight p o in t ou t th a t: DuPont i s  
n o t making any c o n tr ib u t io n  toward th e  experim en ta l work 
of the la b o ra to ry  excep t to  the  e x ten t th a t  these  an a ly t i  
ca l da ta  a re  u se fu l  to  us in  our study  of the g en e ra l 
problem#

Very t r u ly  you rs.

RAKsls Robert A# Kehoe, m.d .

K F
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E t h y i , Ga s o l i n e  Co r p o r a t i o n

M a n u f a c t u r i n g a n d  T r a f f i c  D e p a r t m e n t

INTER-OFFICE
CORRESPONDENCE MAIL A D D R E S S : B O X  1271 .W IL M IN G T O N , DEL.. 

F R E IG H T  A D D R E S S : C A R N E Y S  POINT. N.LI. 
TEL EPH O N E: PENNS G R O V E,N .J. 2 8 0 .EX TENSIO N 213.

F e b ru a ry  7 , 1938

(P e rs o n a l  and C o n f id e n t ia l )

D r. R o b e r t  A . Kehoe

D ear Bob:

A bout s i x  m onths ago  you a sk e d  me t o  d e v e lo p  th ro u g h I .G .  
f u r t h e r  in fo rm a t io n  on  th e  p a te n t  a p p l i c a t i o n  f o r  in t r o d u c in g  
c e r t a i n  a l k a l i  m e ta l  f l u o r i d e s  f o r  s t a b i l i z i n g  t e t ra e t h y l  le a d  
and a n t i - k n o c k  m ix tu re s  c o n ta in in g  sam e, p a r t i c u l a rl y  by  th e  
m ethod o f  h e a t in g  and r e f l u x in g  ETHYL F lu id  o r  t e t ra e t h y l ^ l e a d  
w i th  th e  s t a b i l i z e r .

A t ta c h e d  i s  r e p l y  d a te d  F e b ru a ry  1 , f ro m  Chemnyco In c * ,
New Y o rk . A p p a re n t ly ,  a  lo n g  t im e  was r e q u i r e d  f o r  th e i r  r e p l y .

You w i l l  n o te  a n o th e r  a p p l i c a t i o n  w as p r e s e n te d  t o  th e  U .S . 
P a te n t  o f f i c e  f o r  th e  s o lu t i o n  o f  th e  a l k a l i  m e ta l  f l u o r i d e s  i n  
t e t r a e t h y l  l e a d ,  o r  ETHYL F l u i d ,  by  a  common s o lv e n t,  m onohydric  
a l c o h o ls ,  and m ore s p e c i f i c a l l y ,  m e th a n o l.

Both a p p l i c a t i o n s  a re  u n d e r f i n a l  r e j e c t i o n  and p rob a b ly  
n o th in g  o f  im p o rta n c e  w i l l  he  o b ta in e d .

The f i r s t  named a p p l i c a t i o n  above c a r r i e s  s t a t u t o r y e x p i r a t i o n  
p e r io d  o f  F e b ru a ry  1 3 , and th e  se c o n d , M arch 1 .  P lea s e  w ire  me a t  
once i f  you have any  f u r t h e r  i n t e r e s t .

Y ours t r u l y

A : AB

0000940
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CHSMNŸCÔ INC a 

521 F i f th .  Avenue 

New Y ork

F e b ru a ry  1 , 1938»

E th y l  G a so l in e  C o rp o ra t io n
M a n u fa c tu r in g  and T r a f f i c  D ep artm en t
Box 1271
W ilm in g to n , D e l ,

A t te n t io n  o f  Mr. J .  H. S c h a e fe r

G entlem en :

A bout h a l f  a  y e a r  ag o , you ask ed  us f o r  in fo rm a t io n 
from  th e  I .G .  F a r b e n in d u s t r ie  A k t i e n g e s e l l s c h a f t  on th e  u se  o f  
c e r t a i n  a l k a l i  m e ta l  f l u o r i d e s  f o r  s t a b i l i z i n g  le a d t e t r a e t h y l  
and a n t i - k n o c k  m ix tu re s  c o n ta in in g  th e  same»

We a r e  now in fo rm ed  by o u r  p a te n t  a t t o r n e y s ,  M essrs*  
H u tz  & J o s l i n ,  t h a t  th e  U .S . P a te n t  A p p l i c a t io n s  S er i a l  Nos*
101 079 and 101 080 c o v e r in g  t h i s  i n v e n t io n  a re  u n de r f i n a l  
r e j e c t i o n .  A lth o u g h  we a r e  n o t  c e r t a i n  a s  to  w h e th er I oG0 
F a r b e n in d u s t r ie  c o n s id e r  th e  two a p p l i c a t i o n s  a s  com ing u n d er 
t h e i r  l i c e n s e  ag reem en t w i th  th e  E th y l  G .m .b .H ., we w ou ld  l i k e  
to  d raw  y o u r  a t t e n t i o n  to  t h i s  n a t t e r .  A t ta c h e d  we se n d  you 
a  p h o to s ta t  copy e a c h  o f  th e  a p p l i c a t i o n s  s e r i a l  n os ,  101 079 
and 101 0 8 0 , t o g e th e r  w i th  cme p h o to s ta t  copy each  o f th e  O f f ic e  
A c t io n s  and  am endm ents w h ich  have b e e n  f i l e d  in  th es e  cases#  
M essrs«, H utz & J o s l i n  comment on t h e  s i t u a t i o n  a s  f o l lo w s :

"B o th  c a s e s  a re  u n d e r f i n a l  r e j e c t i o n  and  we a re  
r e a s o n a b ly  c e r t a i n  t h a t  n o th in g  o f  im p o rtan ce  can  be o b ta in e d  
i n  them, by  in te r v ie w in g  th e  A ss is ta n t o r  P r im a ry  Exam iners and 
a re  v e ry  d o u b t fu l  w h e th e r  a n  a p p e a l  would be s u c c e ss f u l .  The 
s t a t u t o r y  p e r io d  e x p i r e s  i n  101 ,080  on F e b ru a ry  13 and  i n  
101 ,0 7 9  on M arch 1 , 1 9 3 8 ."

P le a s e  l e t  u s  know w h e th e r th e  E th y l  G a so l in e  
C o rp o ra t io n  h a s  an y  f u r t h e r  i n t e r e s t  i n  th e  a p p l i c at i o n s .
I n  v iew  o f th e  s t a t u to r y  p e r io d  e x p i r i n g  v e ry  so o n , an  e a r l y  
r e p l y  w ould be a p p r e c ia te d .

V ery  t r u l y  y o u rs , 

CHEMNYC0 INC.

C. M u e lle r
E n c ls .
D r. GM:S
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T h is  in v e n t io n  r e l a t e s  to  a  p ro c e s s  o f  s t a b i l i z i n g  le a d  t e t r a e t h y l  and 

a n t i - k n o c k  m ix tu re s  c o n ta in in g  th e  saiae.

The " a n t i - k n o c k ” a g e n ts  w h ich  have o f  l a t e  b een  e x te n s iv e ly  u sed  a s  

a d d i t io n s  t o  m o to r f u e l s  and w h ich  c o n ta in ,  a s  a c t iv e  c o n s t i t u e n t ,  le a d  t e t r a e t h y l  

i n  ad m ix tu re  w i th  o th e r  o rg a n ic  can p o u n d s, have  th e u n d e s i r a b le  p r o p e r ty  o f  

g r a d u a l ly  decom posing  d u r in g  s to r a g e ,  p a r t i c u l a r l y  when exposed  to  l ig h t«

I t  h a s  a l r e a d y  been  p ro p o sed  to  c o u n te r a c t  t h i s  te nd e n c y  o f  le a d  t e t r a e t h y l  

t o  decom pose, by a d d in g  t o  th e  a n t i - k n o c k  a g e n ts ,  or  th e  m o to r f u e l s  c o n ta in in g  

th e  sam e, w a te r - s o lu b le  f l u o r i d e s ,  and more p a r t i c ul a r l y  n e u t r a l  a l k a l i  m e ta l  

f l u o r i d e s ,  in  e x tre m e ly  m in u te  d o se s  (a  few  p a r t s  in  t e n  th o u sa n d )«  These 

e x tre m e ly  m inu te  a d d i t io n s  g e n e r a l l y  s u f f i c e  to  p rev e n t  d e c o m p o s it io n  o f  th e  

le a d  t e t r a e t h y l ,  when th e  l a t t e r  h a s  a l r e a d y  been  added  to  th e  m o to r f u e l ,  s in c e  

th e  am ount o f  a l k a l i  m e ta l  f l u o r i d e  n eed ed  t o  s t a b il i s e  th e  le a d  t e t r a e t h y l  i s  

r e a d i l y  a b so rb ed  by m o to r f u e l s  ow ing to  i t s  b e in g  s o lu b le  t h e r e i n  t o  an  a p p re c ia b le  

e x te n t«  H ow ever, i n  th e  c a se  o f  le a d  t e t r a e t h y l  a lon e ,  o r  i n  th e  case  o f  th e  u s u a l  

m ix tu re s  o f  t h a t  su b s ta n c e  w i th  o th e r  o rg a n ic  s u b s ta n c e s  s e rv in g  t o  low er th e  

v a p o u r p r e s s u r e ,  a b s o rp t io n  does n o t  ta k e  p la c e  t o  th e  r e q u i s i t e  e x te n t ,  because 

th e  a l k a l i  f l u o r i d e s  a r e  p r a c t i c a l l y  in s o lu b le  i n  le a d  t e t r a e t h y l .  I n  f a c t ,  when 

th e  am ounts o f  a l k a l i  m e ta l  f l u o r i d e ,  c o n s id e re d , in  a cco rd an ce  w i th  th e  fo rm er 

p r o p o s a l ,  a s  s u f f i c i e n t ,  a re  added t o  th e  a n t i - k n o ck  a g e n t i t s e l f ,  d eco m p o s itio n  

phenom ena, due t o  i n s u f f i c e n t  s o l u b i l i t y  o f  th e  added s t a b i l i z e r ,  w i l l  n e v e r th e le s s  

make t h e i r  a p p e a ra n c e , d u r in g  s to ra g e  u n d e r  ex p o su re  t o  l i g h t ,  an a  u l t i m a t e l y  r e s u l t  

i n  th e  m ix tu re  becom ing th o ro u g h ly  s p o i l e d .

I t  h a s  now b een  a s c e r ta i n e d  in  a c c o rd a n c e  w i th  th e  p r e s e n t  in v e n t io n  t h a t  

l e a d  t e t r a e t h y l  can be c a u se d  to  a b so rb  th e  amount o f a l k a l i  m e ta l  f l u o r i d e  r e q u i r e d  

f o r  i t s  s t a b i l i s a t i o n ,  by a d d in g  th e  a l k a l i  m e ta l  fl u o r i d e  t o  th e  le a d  t e t r a e t h y l  i n

p re se n c e  o f  s u b s ta n c e s  h a v in g  a  s o lv e n t  a c t i o n  b o th on  th e  f l u o r i d e  and on th e  le a d  

t e t r a e t h y l *



** 2 *■ *

The m onohydric a lc o h o ls  have been  fo u n d  p a r t i c u l a r ly  s u i t a b le  f o r  t h i s

p u rp o se*

In  t h i s  m an n er, a n t i - k n o c k  a g e n ts  can be p ro d u ced  wh ich  b e s id e s  c o n ta in in g  

th e  le a d  t e t r a e t h y l  i n  th e  u s u a l  c o n c e n t r a t io n  c o n ta in  a ls o  s u f f i c i e n t  q u a n t i t i e s  

o f  th e  a l k a l i  m e ta l  f l u o r i d e  n o t  o n ly  f o r  s t a b i l i s in g  th e  a n t i - k n o c k  ag en t when added  

t o  a  m o to r f u e l ,  b u t a ls o  f o r  e n s u r in g  th e  s t a b i l i ty  o f  th e  a n t i - k n o c k  a g e n t by  i t s e l f  

ev en  d u r in g  p ro lo n g e d  s to ra g e  u n d e r  ex p o su re  to  l i gh t *

F o r exam p le, m ix tu re s  ca n  be p re p a re d  i n  w h ich  th e  r a t i o  o f  a l k a l i  m e ta l  

f l u o r i d e  i n  s o lu t i o n ,  t o  l e a d  t e t r a e t h y l  e x c ee d s  ten  t im e s  th e  r a t i o  a t t a i n a b l e  when 

th e  a l k a l i  m e ta l  f l u o r i d e  a lo n e  i s  d is s o lv e d  in  th e le a d  t e t r a e t h y l *

EXAMPLE.

A 1$ s o lu t i o n  o f  p o ta s s iu m  f l u o r i d e  i n  m eth an o l i s  p re p a re d , and i s  m ixed , 

i n  th e  p r o p o r t io n  o f  6 :1  w i th  th e  a n t i - k n o c k  a g e n t , c o n ta in in g  le a d  t e t r a e t h y l ,  

known i n  commerce a s  " E th y l f lu id "  * The s o lu t i o n  o f th e  " E th y l - f lu id ” i n  th e  a lc o h o l ic ,  

p o ta s s iu m  f lu o r i d e  re m a in s  p e r f e c t l y  l im p id  and f r ee  from  s ig n s  o f  d e c o m p o s it io n , 

even  d u r in g  s to r a g e  u n d e r  e x p o su re  t o  l i g h t *

He 0000943
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I  c la im :

1) A p ro c e s s  f o r  th e  p ro d u c t io n  o f  an  a n t i - k n o c k  a ge n t c o n ta in in g  le a d  

t e t r a e t h y l  i n  s ta b le  fo rm  which, c o m p r ise s  d i s s o l v in g  an  a l k a l i  m e ta l  f l u o r id e  in  

th e  le a d  t e t r a e t h y l  i n  th e  p re s e n c e  o f  a  su b s ta n c e  h a v in g  a  s o lv e n t  a c t io n  b o th  

on le a d  t e t r a e t h y l  and on s a id  a l k a l i  m e ta l  f lu o r ide »

2) A p ro c e s s  f o r  th e  p ro d u c t io n  o f  a n  a n t i - k n o c k  a g en t  c o n ta in in g  le a d  

t e t r a e t h y l  i n  s ta b le  f o m  w h ich  c o m p r ise s  d i s s o l v in g an  a l k a l i  m e ta l  f l u o r id e  i n  

th e  le a d  t e t r a e t h y l  i n  th e  p re se n c e  o f  a  m onohydric a lc o h o l*

3) A p ro cess  f o r  th e  p ro d u c t io n  o f  an  a n t i - k n o c k  a g en t c o n ta in in g  le a d  

t e t r a e t h y l  i n  s t a b l e  fo rm  w hich c o m p r ise s  d is s o l v ing  an  a l k a l i  m e ta l  f lu o r id e  in  

th e  le a d  t e t r a e t h y l  i n  th e  p re se n c e  o f  m ethano l«

4) A c o m p o s it io n  o f m a t te r  c o n ta in in g  le a d  t e t r a e t h yl  i n  s t a b l e  fo rm  end 

f u r t h e r  an  a l k a l i  m e ta l  f l u o r i d e  and a  s u b s ta n c e  h av in g  a  s o lv e n t  a c t i o n  b o th  on 

le a d  t e t r a e t h y l  and  on  s a id  a l k a l i  m e ta l  f l u o r id e «

5) A c o m p o s it io n  o f  m a t te r  c o n ta in in g  le a d  t e t r a e t hy l  i n  s ta b le  form  and 

f u r t h e r  an  a l k a l i  m e ta l  f l u o r i d e  and a  m onohydric  alc o h o l«

6) A c o m p o s it io n  o f  m a t te r  c o n ta in in g  le a d  t e t r a e t h yl  i n  s ta b le  form  and 

f u r t h e r  a n  a l k a l i  m e ta l  f l u o r i d e  and  m ethano l«

0000944



D éparta ien t o f  Coianerce 

U n i te d  S t a te s  P a te n t  O f f ic e

W ash ing ton

H utz & J o s l i n ,  
621 F i f t h  A ve#, 
New Y ork , N. Y .

R e fe re n c e s  c i t e d :

1» G. F art)*  (B r .)  4 1 4 ,5 8 1  Aug, 9 , 1931 44-9*01
(2  s h e e ts )
M id g e ly  1 ,5 9 2 ,9 5 4  J u l y  2 0 , 19^6 44 -9*01
Jo h n s 1 ,7 5 7 ,8 3 8  May 6 , 1930 • 4 4 -9 ,0 1

I t  i s  knovjn t h a t  th e  a l k a l i  f l u o r i d e s  enhance th e  s t a b i l i t y  o f  le a d  

e th y l  a s  sh o rn  by  I .  G. F a r b e n in d u s t r i e ,

I t  i s  common to  u se  a  s m a l l  q u a n t i t y  o f  a lc o h o l  t o  s ol u b i l i z e  th e  
h a lo g e n  compounds u s u a l l y  u se d  w i th  l e a d  e th y l  i n  ga s o l in e  a s  shown by 
M id g e ly ; a ls o " a lc o h o l  i s  c o n s id e re d  t o  enhance th e  e f f e c t i v e n e s s  o f  th e  
le a d  e th y l  a s  p o in te d  o u t b y  J o h n s , A c c o rd in g ly  le ad  e th y l  i n  common 
u se  may c o n ta in  a  s m a l l  amount o f  a lc o h o l ,  so t h a t  t h e . l e a d  e th y l  
c o m p o s it io n  o f  I .  G, F arb *  may be r e a d  a s  c o n ta in ing  some a lc o h o l  " iu  
to g e th e r  w i th  th e  s t a b i l i z i n g  a l k a l i  f l u o r i d e  i n  v iew  o f  th e s e  r e f e r e n c e s  
i n  d i r e c t  a n t i c i p a t i o n  o f th e  c la im s« '0 -- ; ' ■ ::6 5

C laim s 1 -6  a re  r e j e c t e d  a s  u n p a te n ta b le  o v e r  I ,  G. Fa r b .  ta k e n  i : 

w i th  M id g e ly  o r  Jo h n s , ex  p a r t e  W alker 1923 C. D , 39 , •

A p p l i c a n t : J o s e f  M ,M ichel

S e r ,  No. 101,079 
F i l e d  S e p t ,  16 , 1936 
F o r  P ro c e s s  f o r  s t a b i l i z i n g  
le a d  t e t r a e t h y l  and a n t i ­
knock  m ix tu re s  c o n ta in in g  
same

E xam iner

K£ 0000945
N 5669.04



IN THE UNITED STATES PATENT OFFICE

J o s e f  M. M ich e l . )
)
)S e r*  No* 1Q1 079
) D iv is io n  64 .

F i l e d  S ep t*  1 6 , 1936 )
) Room 4708

F o r PROCESS FOR STABILIZING )
LEAD TETRAETHYL AND ANTI­ )
KNOCK MIXTURES CONTAINING )
SAME )

New Y ork , N .Y ., May 2 7 , 1937

Hon* C om m issioner o f  P a te n ts *

S i r : -

I n  re s p o n s e  t o  th e  O f f ic e  L e t t e r  d a te d  4 th  December 1936 , th e  Exam iner 

i s  r e q u e s te d  to  r e c o n s id e r  h i s  r e j e c t i o n  o f  th e  c laim s  i n  t h i s  e a se  f o r  th e  fo l lo w in g  

re a so n s*  ^

I t  i s  a d m it te d  t h a t  B r i t i s h  P a te n t  S p e c i f i c a t i o n  No* 414 581 g e n e r a l l y  

shows t h a t  th e  p re s e n c e  o f  a l k a l i  f l u o r i d e s  e n h an ces  th e  s t a b i l i t y  o f  le a d  e th y l *

The o n ly  m ethod o f  in c o r p o r a t in g - s u c h  f l u o r i d e s  i n  le a d  e th y l  d i s c lo s e d  i n  t h a t  

p u b l i c a t i o n ,  how ever, i s  a  m ere a d d i t i o n  o f  v e ry  s ma l l  p r o p o r t io n s  o f  such  f l u o r i d e s ,  

su c h  p r o p o r t io n s  b e in g  o f  th e  o rd e r  o f  a  few  h u n d red th s  o f  one p e rc e n t*  I t  i s  n o te d  

t h a t  l i n e s  75 -79  on page 1 o f  t h a t  p a te n t  o n ly  s u g ge s t  a  m ethod f o r  i n c o r p o r a t in g  th e  

p r o te c t i v e  f l u o r i d e  in  th e  f u e l  c o n ta in in g  l e a d  e t hy l , b u t  n o t  i n  th e  le a d  e th y l  i t s e l f *  

The M idge ly  p a te n t  U*S* 1 592 954 d i s c l o s e s  m ix tu re s o f t e t r a  e t h y l ,  t e t r a  

p h e n y l ,  t e t r a  m e th y l ,  t e t r a  am y l, o r o th e r  s im i l a r  compound o f  l e a d ,  w i th  v a r io u s  

c h lo r in e  compounds a d a p te d  to  su p p ly  c h lo r in e  w h ich com bines w i th  t h e  le a d  d u r in g  

th e  co m b u stio n  t o  fo rm  a  le a d - c h lo r id e  compound (com pare l* c *  page 1 , l i n e s  23 -32 )*

The p a te n t  g o es on to  s t a t e  t h a t  th e  c o r re s p o n d in g  io d id e  and  brom ide compounds may 

be em ployed in  th e  p la c e  o f  th e  c h lo r id e  com pounds; b u t  i t  rem a in s  s i l e n t  w i th  r e s p e c t  

t o  th e  l a s t  and o n ly  h a lo g e n  com pounds, v iz *  th e  f lu o r i d e s ,  w h ich  a re  e s s e n t i a l  i n  th e
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p r e s e n t  c o m b in a tio n , and i t  may be ta k e n  t h a t  i f  a  sim i la r  e f f e c t  co u ld  be o b ta in e d  

w i th  th e  a id  o f  f l u o r i d e  compounds th e n  th e  e a r l i e r i n v e n to r  w ou ld  n o t  have f a i l e d  

t o  s t a t e  t h i s .  The M id g e ly  p a te n t ,  on i t s  f a c e ,  th er e f o r e  i s  a n  im p lie d  s ta te m e n t  

c o n t r a r y  t o  th e  s u p p o s i t io n  b a s ic  t o  th e  E x am in e r ’ s a rg u m en t, t h a t  a l l  h a lo g en  

compounds w i th  r e s p e c t  to  th e  M idge ly  p a te n t  m ust be c o n s id e re d  e q u iv a le n ts *

M oreover, th e  M id g e ly  p a te n t  on page 1 , l i n e s  8 4 -9 2, s t a t e s  t h a t  a lk y l  

d ih a l id e  compounds o f  l e a d  and th e  t r i a l k y l  m onohy lide  compounds o f  le a d  a re  g e n e ra l l y  

l e s s  s o lu b le  i n  th e  u s u a l  m o to r f u e l s  th a n  th e  t e t ra  a l k y l  com pounds, and s u g g e s ts  

t h a t  a lc o h o ls  may be em ployed to  a s s i s t  i n  b le n d in g th e s e  a n t i - k n o c k  compounds w i th  

th e  f u e l ;  t h i s  a c c o rd in g  t o  a p p l i c a n t ’ s v iew  can  o nly  be ta k e n  a s  m eaning t h a t  t h e r e  

i s  no re a s o n  w h a te v e r  t o  em ploy a lc o h o ls  i n  c o n ju n ct io n  w i th  t e t r a  a l k y l  com pounds. 

and th e  E x am in e r’ s s ta te m e n t t h a t  " le a d  e th y l  i n  common u se  may c o n ta in  a  s m a l l  

amount o f  a lc o h o l " ,  i s  th u s  n o t  su p p o r te d  by th e  M id g e ly  p a te n t .

I t  i s  b e l ie v e d  t h a t  th e  f o re g o in g  a rg u m en ts e f f e c t iv e l y  d is p o s e  o f  th e  

M id g e ly  p a te n t  a s  a  r e f e r e n c e  t o  be u s e d  i n  th e  r e je c t i o n  o f  th e  p r e s e n t  c la im s .

As to  th e  Jo h n s  p a te n t  U .3 . No* 1 757 8 3 8 , i t  i s  n o te d  t h a t  th e  s u g g e s t io n  

th e r e  i s  to  econom ise  th e  u se  o f  t e t r a  e th y l  le a d  in  th e  dop ing  o f  m o to r f u e l s  by 

a d d in g  a  s m a l le r  am ount th a n  u s u a l  o f  t e t r a  e t h y l  to  th e  f u e l ,  and  c o in c i d e n ta l l y  

m o d ify  th e  p e tro le u m  h y d ro ca rb o n s  ( i . e .  th e  f u e l )  by  th e  a d d i t io n  o f  a  s m a l l  p r o -  '  

p o r t i o n  o f  an  a lc o h o l*

The l a t t e r  f e a t u r e  th u s  i s  i n s e p a r a b ly  t i e d  up w i th th e  t re a tm e n t  o f th e  

f u e l ,  an d  th e  E x am in er’ s  a ssu m p tio n  t h a t  le a d  e th y l a s  su ch  w ou ld  c o n ta in  a  c e r t a i n  

p r o p o r t io n  o f  a lc o h o l  i s  th u s  n o t  s u p p o r te d  by  th e  Jo h n s p a te n t*

C o n s id e r in g  t h a t  f o r  th e  f o re g o in g  re a s o n s  b o th  th e M idge ly  and th e  Johns 

p a te n ts  c a n n o t be made to  re a d  on  th e  c la im s  i n  t h is  c a s e ,  i t  i s  b e l ie v e d  t h a t  th e  

r e j e c t i o n  o f  th e  c la im s  a s  u n p a te n ta b le  o v e r  I ,  G. F a r b e n in d u s t r ie  ta k e n  w i th  e i t h e r  

M idge ly  o r  Jo h n s  i s  u n te n a b le *

In  v iew  o f  th e  u n d is p u te d  f a c t  t h a t  th e  s o l u b i l i t y  o f  a l k a l i  m e ta l  

f l u o r i d e s  i n  t e t r a  e th y l  le a d  i s  s u b s t a n t i a l l y  in c re a s e d  by th e  p re se n c e  o f  an a lc o h o l



- 3 -

o ve r  th e  s o l u b i l i t y  a t t a i n a b l e  by a  m ere a d d i t i o n  o f  f l u o r i d e s  t o  t e t r a  e th y l  le a d  i n  

th e  a b sen ce  o f  a l c o h o l s ,  and  t h a t  o n ly  th e  l a t t e r  pro c e d u re  i s  shown i n  B r i t i s h  P a te n t  

S p e c i f i c a t i o n  N o. 4 1 4 ,5 8 1 , i t  i s  su b m it te d  t h a t  th e c la im s  i n  t h i s  c a se  a re  p a te n ta b le  

and sh o u ld  th e r e f o r e  be a l lo w e d . S uch  a c t i o n  i s  r e sp e c t f u l l y  s o l i c i t e d #

R e s p e c t f u l l y  s u b m it te d ,

A t to rn e y s  f o r  A p p l ic a n t .

HP 0000948
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DEPARTMENT OF COMMERCE

U n ite d  S t a te s  P a te n t  O f f ic e

W ash ing ton

A p p l ic a n t :  Jo M. M iche l

3 e r .  No 
F i le d
F o r PJ

101 ,079
S e p t .  1 6 , 1936

H utz  & J o s l i n  
521 F i f t h  Ave» 
New Y ork , N . Ya

PROCESS FOR STABILISING 
LEAD TETRAETHYL AND 
ANTI-KNOCK MIXTURES 
CONTAINING SAMS

R e sp o n s iv e  to  a rg u m en t f i l s d  May 2 8 , 1937 .

A p p l i c a n t ’ s  argum ent i s  n o te d .  As to  B r i t i s h  4 1 4 ,5 81  a p p l i c a n t  c o n te n d s

t h a t  i n s u f f i c i e n t  a l k a l i  f l u o r i d e s  a r e  u s e d . The d if f e r e n c e  i s  t h a t  l e a s  le a d  e th y l  

may have been  s ta t i l i z e d  th a n  h e r e i n ,  hence more a lk a l i  f l u o r i d e  m ust be added t o  

s t a b i l i z e  th e  in c r e a s e d  q u a n t i t y  o f  l e a d  e t h y l .  The d i f f e r e n c e ,  c£ c o u rs e , i s  m e re ly  

one o f  d e g re e .

s o lu b l i z e d  q u a n t i t y  o f  a l k a l i  f l u o r i d e s .  The commonest s o lv e n t  g e n e r a l l y  u sed  f o r  w a te r  

s o lu b le  compounds i n  h y d ro ca rb o n aceo u s  l i q u i d s ,  even  su ch  a s  le a d  t e t r a  e th y l  w ould 

o b v io u s ly  be a l c o h o l .  L i t e r a l l y  dozens o f  p a te n t s  co u ld  be c i t e d  show ing c o n v e n t io n a l  

u se  o f a lc o h o l  a s  a  common s o lv e n t  t o  in t r o d u c e  v a r iou s  dopes i n to  g a s o l i n e s .  I t  does 

n o t  a p p e a r  t h a t  in , th e  p r e s e n t  in s ta n c e  th e  s e l e c ti o n  o f  a lc o h o l  i s  v e ry  e f f e c t i v e  

s in c e  an h y d ro u s a lc o h o ls  a r e  n o t  s o lv e n ts  f o r  a l k a li  f l u o r id e s «  Hence no p a r t i c u l a r  

s o lv e n t  a d v a n ta g e  i s  found in  th e  u se  o f  a lc o h o l  h er e i n .  When th e  a l l e g e d  in v e n t io n  

t h e r e f o r e  i s  c o n s id e re d  i n  l i g h t  o f  th e  o th e r  r e f e re n c e s  o f r e c o r d ,  T o r  exam ple,

M id g e ly  who p ro p o se s  to  u se  a lc o h o l  to  i n c r e a s e  th e s o l u b i l i t y  o f  le a d  a lk y l s  In  

g a s o l in e  p a r t i c u l a r l y  th o s e  whose s o l u b i l i t y  h a s  b een  im p a ire d  by th e  p re s e n c e s  o f 

h a lo g e n , no in v e n t io n  i s  fo u n d . So a ls o  d o es no in ve n t io n  a p p e a r  o v e r Jo h n s who te a c h e s  

t h a t  le a d  e th y l  and  a lc o h o l  d e s i r a b l y  a re  u se d  i n  co m b in a tio n  i n  a  f u e l»  A p p l ic a n t  ^  

can  u rg e  to  Jo h n s  o n ly  th e  f u r t h e r  a d d i t io n  o f  a l k al i  f l u o r i d e s  to  s t a b i l i z e  h i s  le a d

H ow ever, th e  p ro p o s a l  h e re in  i s  to  add  a common s o lv e n t  to  in c r e a s e  th e
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a l k y l s ,  b u t  t h i s  i s  a l r e a d y  ta u g h t  b y  B r i t i s h  4 1 4 ,58 1 „  A p p l ic a n t  may u rg e  t o  

B r i t i s h  4 1 4 ,5 8 1  th e  d e s i r a b le  f u r t h e r  a d d i t io n  o f  al c o h o l ,  b u t  t h i s  i s  a l r e a d y  

ta u g h t  by Johns»  The no rm al p r a c t i c e s  o f  w hat th e  ar t  a l r e a d y  te a c h e s ,  s u g g e s ts  

a p p l i c a n t 's  c o m b in a tio n ; hence no  in v e n t io n  i s  p re se n t»  Ex p a r te  W a lk e r, 19S3,

C. D. 39»

■ S in c e  a  c l e a r  is s u e  i s  re a c h e d , th e  c la im s  a re a g ain  and  FINALLY r e j e c t e d  

upon th e  r e f e r e n c e s  as  a p p l ie d  o f  r e c o r d »

Exam iner

Kg 0000950
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S t ,  364*

T h is  in v e n t io n  r e l a t e s  t o  a  p ro c e s s  o f  s t a b i l i s i n g  le a d  t e t r a e t h y l  and 

a n t i - k n o c k  m ix tu re s  c o n ta in in g  th e  same* ’

The " a n t i -k n o c k "  a g e n ts  w hich have o f  l a t e  b een  e x te n s i v e l y  u se d  a s  

a d d i t i o n s  t o  m o to r f u e l s  and w h ich  c o n ta in ,  a s  a c t iv e  c o n s t i t u e n t ,  l e a d  t e t r a  e t h y l  i n  

a d m ix tu re  w i th  o th e r  o rg a n ic  com pounds, have  th e  u nd e s i r a h le  p r o p e r ty  o f  g r a d u a l ly  

decom posing  d u r in g  s to r a g e ,  p a r t i c u l a r l y  when ex p o sed  to  l i g h t *

I t  h a s  a l r e a d y  been  p ro p o se d  t o  c o u n te r a c t  t h i s  te nd e n c y  o f  le a d  t e t r a e t h y l  

to  decom pose, by  a d d in g  to  th e  a n t i - k n o c k  a g e n ts ,  or  th e  m o to r f u e l s  c o n ta in in g  th e  

sam e, w a te r - s o lu b le  f l u o r i d e s ,  i n  e x tre m e ly  m in u te  d o se s  ( a  few  p a r t s  i n  te n  th o u s a n d ) . 

T hese e x tre m e ly  m in u te  a d d i t io n s  g e n e r a l l y  s u f f i c e  t o  p re v e n t  d ec o m p o s itio n  o f  th e  le a d  

t e t r a e t h y l ,  when th e  l a t t e r  h a s  a l r e a d y  been  added t o  th e  m otor f u e l ,  s in c e  th e  amount o f  

a l k a l i  m e ta l  f l u o r i d e  needed  t o  s t a b i l i s e  th e  le a d  t e t r a e t h y l  i s  r e a d i l y  a b so rb e d  by 

m o to r f u e l s  ow ing t o  i t s  b e in g  s o lu b le  t h e r e i n  to  an  a p p re c ia b le  e x te n t .  However, in  

th e  case, o f  le a d  t e t r a e t h y l  a lo n e ,  o r  i n  th e  c a se  o f  th e  u s u a l  m ix tu re s  o f t h a t  

s u b s ta n c e  w i th  o th e r  o rg a n ic  s u b s ta n c e s  s e rv in g  t o  lo w er th e  v ap o u r p r e s s u r e ,  a b s o rp t io n  

d o es n o t  ta k e  p la c e  to  th e  r e q u i s i t e  e x te n t ,  b e c au se  th e  a l k a l i  f l u o r i d e s  a re  p r a c t i a l l y  

in s o lu b le  i n  le a d  t e t r a e t h y l *  I n  f a c t ,  when th e  am ounts o f  a l k a l i  m e ta l  f l u o r i d e , 

c o n s id e re d , i n  a c c o rd a n c e  w i th  th e  fo rm er p ro p o s a l  a s  s u f f i c i e n t ,  a re  added t o  th e  

a n t i - k n o c k  a g e n t i t s e l f ,  d e c o m p o s it io n  phenom ena, due t o  i n s u f f i c i e n t  s o l u b i l i t y  

o f  th e  added  s t a b i l i s e r ,  w i l l  n e v e r th e le s s  make t h ei r  a p p e a ra n c e , d u r in g  s to ra g e  

u n d e r  e x p o su re  t o  l i g h t ,  and u l t i m a t e l y  r e s u l t  i n  th e  m ix tu re  becom ing th o ro u g h ly  

s p o i le d *

I t  h a s  now beeh  a s c e r ta i n e d  in  ac co rd a n ce  w i th  th e  p r e s e n t  i n v e n t io n ,  t h a t  

th e  le a d  t e t r a e t h y l  can  be cau sed  to  a b so rb  th e  am ount o f  a l k a l i  m e ta l  f l u o r i d e  r e ­

q u i re d  f o r  i t s  s t a b i l i s a t i o n  by m a in ta in in g  i n  s u s pe n s io n  i n  th e  l i q u i d  le a d  t e t r a e t h y l ,  

o r  i n  m ix tu re  th e r e o f  w i th  o th e r  o rg a n ic  compounds s e rv in g  t o  lo w er i t s  v ap o u r p r e s s u r e

HE 0000951 1 5ft69.07
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f o r  a  c o n s id e ra b le  p e r io d  and p r e f e r a b l y  a t  e le v a ted  te m p e ra tu re , a  l a r g e r  amount o f  

f i n e l y  d is p e r s e d  a l k a l i  m e ta l  f l u o r i d e  th a n  i s  d i r ec t l y  s o lu b le  in  th e  le a d  t e t r a ­

e th y l  .  I n  t h i s  m anner, th e  am ount o f  a l k a l i  m e ta l  f l u o r i d e  com bined by  th e  le a d
f • •

t e t r a e t h y l ,  p o s s ib l y  a s  an  o n ly  g r a d u a l ly  fo rm ed a dd i t i v e  compound, can be in c re a s e d  

f o r  ex am p le , t o  a b o u t t e n  t im es th e  amount a b so rb e d u n d e r  o th e r  c o n d i t io n s  and th e  

a n t i - k n o c k  a g e n t can th u s  be re n d e re d  p r a c t i c a l l y  li g h t - p r o o f ,  even  when s to r e d  f o r  

a  lo n g  t im e  b y  i t s e l f « ,

The p ro c e s s  o f  th e  p r e s e n t  in v e n t io n  ca n  be c a r r ie d o u t  i n  v a r io u s  ways«, 

Good r e s u l t s  a re  a l r e a d y  o b ta in e d  b y  sh a k in g  or s t ir r i n g  th e  two com ponents o f  th e  

d e s i r e d  m ix tu re  t o g e th e r  f o r  some c o n s id e r a b le  t im e, f o r  exam p le, s e v e r a l  h o u rs , and  

th e n  s e p a r a t in g  th e  l i q u i d  a n t i - k n o c k  a g e n t f ro m  the  u n d is s o lv e d  r e s i d u a l  a l k a l i  

f l u o r i d e  by  sy p h o n in g  o r  f i l t r a t i o n ,  B e t te r  r e s u l t s a re  how ever o b ta in e d  by  b o i l i n g  

th e  le a d  t e t r a e t h y l ,  o r  th e  a n t i - k n o c k  m ix tu re ,  w i th  an  e x c e ss  o f  a l k a l i  m e ta l  f l u o r i d e  

tin d e r a  vacuum , i n  th e  r e f l u x  condenser«,

ESg-MPLE

1000 c c ,  o f  a  known a n t i - k n o c k  m ix tu re  c o n ta in in g  60$ o f  le a d  t e t r a e t h y l ,  

30$ o f  d ib rom oe th y le n e  an d  10$  o f  m o n o c h lo ro n a p h ta le n e , a re  b o i le d  a t  40 -  50°C , in  

a r e f l u x  c o n d e n se r , f o r  1 t o  2 h o u rs  an d  u n d e r a  vacuum o f  10 t o  15 m ,  w i th  10 gram s 

o f  a  m ix tu re  o f  e q u a l  am ounts o f  p o ta s s iu m -  and sodium  f l u o r i d e .  The l i q u i d  i s  th e n  

f i l t e r e d  o f f  f ro m  th e  u n d is s o lv e d  se d im e n t. The l i qu i d  now c o n ta in s  0 ,0 5 $  o f  f lu o r id e *  

Ho p r e c i p i t a t i o n  due t o  d e c o m p o s it io n  o f  th e  l e a d  te t r a e t h y l  i s  o b se rv a b le  i n  th e  

a n t i - k n o c k  a g e n t t r e a t e d  i n  t h i s  m anner, ev en  a f t e r i t  h a s  b een  s to r e d  f o r  m onths 

u n d e r e x p o su re  t o  l i g h t *

KE 0000952
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I  c la im :

1) A p ro c e s s  o f  s t a b i l i s i n g  le a d  t e t r a e t h y l  and a n ti - k n o c k  m ix tu re s  

c o n ta in in g  th e  same w hich co m p rises  d ig e s t in g  s a id  le a d  t e t r a e t h y l  o r  a n t i - k n o c k  

m ix tu re  c o n ta in in g  th e  same w i th  f i n e l y  d is p e r s e d  al k a l i  m e ta l  f l u o r i d e  in  a  q u a n t i t y  

e x c e e d in g  i t s  s o l u b i l i t y  i n  s a id  le a d  t e t r a e t h y l  o r a n t i - k n o c k  m ix tu re ,  f o r  an ex te n d e d  

p e r io d  o f  t im e  so  a s  to  c au se  in c r e a s e d  d i s s o l u t i o n,  and th e n  rem ov ing  th e  u n d is s o lv e d  

re s id u e »

2) A p ro c e s s  o f  s t a b i l i s i n g  le a d  t e t r a e t h y l  an d  a n t i- k n o c k  m ix tu re s  

c o n ta in in g  th e  same w hich c o m p r ise s  d i g e s t in g  s a id  le a d  t e t r a e t h y l  o r  a n t i - k n o c k  

m ix tu re  c o n ta in in g  th e  same w ith  f i n e l y  d i s p e r s e d  al k a l i  m e ta l  f lu o r id e  i n  a q u a n t i ty  

e x c e e d in g  i t s  s o l u b i l i t y  i n  s a id  le a d  t e t r a e t h y l  o r a n t i - k n o c k  m ix tu re ,  f o r  an  e x ten d ed  

p e r io d  o f  tim e and a t  an e le v a te d  te m p e ra tu re »

3) A p ro c e s s  o f  s t a b i l i s i n g  le a d  t e t r a e t h y l  an d  a n t i- k n o c k  m ix tu re s  

c o n ta in in g  th e  same w h ich  co m p r ises  s u b je c t in g  s a id le a d  t e t r a e t h y l  o r  a n t i - k n o c k  

m ix tu re  c o n ta in in g  th e  same to g e th e r  w i th  f i n e l y  d is p e r s e d  a l k a l i  m e ta l  f l u o r id e  in  

a  q u a n t i t y  e x c ee d in g  i t s  s o l u b i l i t y  i n  s a id  le a d  t et r a e t h y l  o r  a n t i - k n o c k  m ix tu re  to  

b o i l i n g ,  w h i le  c o n d e n s in g  th e  v a p o u rs  fo rm ed and r ein t r o d u c in g  th e  c o n d e n sa te  in to  th e  

b o i l i n g  m ix tu re ,  and  f i n a l l y  rem ov ing  th e  u n d is s o lve d  r e s i d u e ,

4) A p ro c e s s  o f  s t a b i l i s i n g  le a d  t e t r a e t h y l  and a n t i- k n c o k  m ix tu re s  

c o n ta in in g  th e  same w h ich  co m p r ises  s u b je c t in g  s a id le a d  t e t r a e t h y l  o r  a n t i - k n o c k  m ix tu re  

c o n ta in in g  th e  same to g e th e r  w i th  f i n e l y  d is p e r s e d  a l k a l i  m e ta l  f l u o r id e  i n  a  q u a n t i t y  

e x c e e d in g  i t s  s o l u b i l i t y  i n  s a id  le a d  t e t r a e t h y l  o r a n t i - k n o c k  m ix tu re  t o  b o i l i n g  a t  

r e d u c e d 'p r e s s u r e ,  w h i le  c o n d e n s in g  th e  v a p o u rs  fo rmed and  r e in t r o d u c in g  th e  c o n d e n sa te  

i n to  th e  b o i l i n g  m ix tu re , and f i n a l l y  rem ov ing  th e  u n d is s o lv e d  r e s i d u e ,

5) An a n t i - k n o c k  a g e n t c o m p r is in g  le a d  t e t r a e t h y l  in  s t a b i l i s e d  fo rm  

c o n ta in in g  an  a l k a l i  m e ta l  f l u o r i d e  i n  s o lu t i o n  in  a  p r o p o r t io n  e x c e e d in g  th e  l i m i t  

o f  s o l u b i l i t y  u n d e r no rm a l c o n d i t i o n s .

HB/Ga/
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DEPARTMENT GF COMMERCE

U n ite d  S t a te s  P a te n t  O f f ic e

W ash ing ton

A p p l ic a n t :  J o s e f  M. M iche l

S e r .  N o. 1 0 1 ,0 8 0  
F i le d  S e p t .  1 6 , 1936 
F o r  P ro c e s s  f o r  s t a b i l i s i n g  
le a d  t e t r a e t h y l  and a n t i ­
knock m ix tu re s  c o n ta in in g  
sam e.

R e fe re n c e s  c i t e d :  > ...

I.G-. F a r b .  (B r„ )  4 1 4 ,5 8 1  A ug. 9 , 1934 ,4 4 - 9 .0 1
(2  s h e e ts )
S m ith , " I n t r o d u c to r y  t o  In o rg a n ic  C h e m is try " , 3 rd  ed 8

(1921) C en tu ry  P ub . Co. N. Y . (Copy i n  D iv , 59)
P ag es 1 9 0 -1 9 6 .

Jo u rd a n  1 ,9 7 6 ,5 6 4  O c t. 9 , 1934 23-32

H u tz  & J o s l i n ,  
521  F i f t h  A v e ., 
New Y o rk , N. Y ,

I .  G. F e rb .  d e s c r i b e s  b ro a d ly  th e  s o lu t i o n  o f  a l k a li  f l o u r i d e s  in  le a d  t e t r a  

e th y l  m ix tu re s .

A p p l ic a n t  p ro p o se s  to  d i s s o lv e  th e  d i f f i c u l t l y  s o lub le  s a l t  by u s in g  h e a t ,  w i th  

a  r e f l u x  to  a v o id  l o s s  o f  th e  s o lv e n t .  Such  m ethod  o f  d i s s o l v in g  a  r e l a t i v e l y  in s o lu b le  

s a l t  by  h e a t in g  th e  s o lv e n t  i s  o b v io u s t o  anyone f am i l i a r  w i th  e le m e n ta ry  c h e m is try .

The c la im s  a r e  a l l  r e j e c t e d  a s  u n p a te n ta b le  o v e r  I . G. F a rb .  ta k e n  w ith  S m ith  

show ing t h a t  m ost s a l t s  a r e  i n c r e a s in g ly  s o lu b le  i n s o lu t i o n ,  w i th  in c re a s e d  te m p e ra tu re  

and  t h a t  c a r e f u l  c o o l in g  w i l l  a l lo w  a  s u p e r s a tu r a ted  s o lu t i o n  t o  r e t a i n  i t s  s o lu te ;  

a l s o  ta k e n  w i th  Jo u rd a n  show ing th e  s im p le  le a c h in g o f  an in o rg a n ic  s u b s ta n c e  by 

h e a t in g  th e  s o lv e n t  and r e f l u x in g  th e  same by  c o n tac t  w i th  a  c o n d en sin g  d e v is e  -  a l s o  

i n  c o n ta c t  w i th  an  e x c e ss  o f  su b s ta n c e  t o  be le a c h ed  -  a l s o  h a v in g  th e  u n d is s o lv e d  

r e s id u e  s e p a r a te d  a f t e r  le a c h in g .

■ ■ ■ v::-*;:---/..> • . .  .v;. , E x am in e r. .
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IN THE UNITED STATES PATENT OFFICE

J o s e f  M. M ic h e l )

8 e r .  No*. 101 080 )

F i l e d  S e p t ,  16 , 1936 )

F o r  PROCESS FOR STABILIZING ) 
LEAD TETRAETHYL AND ANTI­
KNOCK jiCDCTUEE CONTAINING )
SAME» )

D iv is io n  64 

Room 4708

New Y o rk , N .Y .

' May 2 7 , 1937*.

Hon. C om m issioner o f  P a te n ts *

S IR :­

*
I n  re s p o n s e  to  O f f ic e  A c t io n  d a te d  4th. Decem ber 1936 , th e  Exam iner i s  r e q u e s te d  

t o  r e c o n s id e r  h i s  r e j e c t i o n  o f  th e  c la im s  i n  t h i s  ca se  f o r  th e  fo l lo w in g  re a s o n s *

The E xam in er’ s  p o s i t i o n  w i th  r e s p e c t  to  th e  c la im s  i s  u n d e rs to o d  t o  be t h a t  

B r i t i s h  P a te n t  S p e c i f i c a t i o n  No* 414 581 b ro a d ly  d is c l o s e s  th e  fa v o u ra b le  e f f e c t  o f  

th e  p re s e n c e  o f  a l k a l i  f l u o r i d e s  on le a d  t e t r a e t h y l m ix tu re s ,  a n d  t h a t  i t  w ould n o t  

am ount t o  in v e n t io n  t o  em ploy m ethods g e n e r a l l y  known t o  le a d  t o  a n  in c re a s e d  d i s s o l u t i o n  

o f  d i f f i c u l t l y  s o lu b le  compounds i n  in c o r p o r a t in g  al k a l i  f l u o r i d e s  i n  su ch  t e t r a - e t h y l  

m ix tu re s .

The g e n e ra l  a p p l i c a b i l i t y  o f  th e  in fo rm a t io n  s u p p l ie d  by  th e  S m ith  and J o u rd a n  

p u b l i c a t i o n s ,  i s  n o t  d e n ie d ;  i t  i s  b e l ie v e d ,  h o w ever, t h a t  i t  was n o t  ob v io u s i n  th e  

p r e s e n t  c a se  t h a t  th e  a p p l i c a t i o n  o f  th e  p r i n c i p l e s l a i d  down i n  S m ith , w ould le a d  t o  n r  

in c r e a s e d  s o lu t i o n  o f  a l k a l i  m e ta l  f l u o r i d e s  i n  t e tr a e t h y l  le a d  a t  th e  te m p e ra tu re s  o f  

s to r a g e ,  i ,  e ,  room  te m p e ra tu re s .  T h is  i s  so  f o r  the  re a s o n  t h a t  t h e r e  i s  n o th in g  to  

show t h a t  th e  s o lu t i o n s  o b ta in e d  i n  a c c o rd a n c e  w i th th e  p r e s e n t  in v e n t io n  a re  

s u p e r s a tu r a te d  a t  room  te m p e ra tu re *  O b se rv a t io n s  r at h e r  te n d  t o  show t h a t  th e  c a p a c i ty  

o f  t e t r a e t h y l  le a d  f o r  d i s s o l v in g  a l k a l i  f l u o r i d e ,  i s  q u i te  s u b s t a n t i a l  ev en  a t  room  ^ 

te m p e ra tu re ,  b u t  t h a t  f o r  seme re a s o n  o r  o th e r  su ch s o lu t i o n  p r o g re s s e s  v e ry  much m ore

_ 0000955 N 5669.09
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s lo w ly  th a n  i n  o th e rw is e  s im i la r  c a se s»  S in c e  u s u a ll y  d ig e s t io n  o f  a  su b s ta n c e  o f  even 

l im i t e d  s o l u b i l i t y  w i th  th e  d i s s o lv in g  medium a t  n orm a l te m p e ra tu re  le a d s  w i th in  a 

c o m p a ra t iv e ly  s h o r t  tim e t o  a  s u b s t a n t i a l l y  s a tu r a te d  s o lu t i o n ,  i t  c o u ld  n o t  be 

a n t i c i p a t e d  t h a t  th e  q u a n t i t i e s  o f  a l k a l i  f l u o r i d e s w h ich  a re  d i s s o lv e d  by t e t r a e t h y l  

le a d  w i th in  a  p e r io d  o f  t h i s  o r d e r ,  w o u ld  be o n ly  a f r a c t i o n  o f  th e  d i s s o l u t i o n  c a p a c i ty  

o f  t e t r a e t h y l  l e a d ,  w h ic ty in c id e n ta l ly ,  o f c o u rs e , w as n o t  known. I t 'w a s  o n ly  th e  d is c o v e ry  

t h a t  by  a  v e ry  p ro lo n g e d  t re a tm e n t  o f  t e t r a e t h y l  l ea d  w i th  a l k a l i “ m e t a l ' f l u o r i d e s ,  r e s u l t e d  

i n  p r o g r e s s iv e l y  in c r e a s e d  p r o p o r t io n s  o f  f l u o r i d e s becom ing d i s s o l v e d ,  w h ich  le a d  t o  

a t te m p ts  to  s h o r te n  th e  d u r a t io n  o f  such  t re a tm e n t  by  th e  a p p l i c a t i o n  o f  h ig h e r  te m p e ra tu re s  

a s  shown in  th e  p r e s e n t  s p e c i f i c a t i o n »  ' ”

To sum u p , i t  c o u ld  n o t  be a n t i c i p a t e d  t h a t  th e  a p pl i c a t i o n  o f  th e  u su a l.m e a n s  f o r

d is s o l v in g  d i f f i c u l t l y  s o lu b le  s u b s ta n c e s  i n  f l u i d s w ould  i n  th e  p r e s e n t  ca se  r e s u l t  i n

* • • •• . . . - 
an  a p p re c ia b le  in c r e a s e  o f  th e  c o n c e n t ra t io n  i n  r e sp e c t  o f  th e  f l u o r i d e  o f  th e  s o lu t i o n s

o b ta in e d ,  and i t  i s  b e l ie v e d  t h e r e f o r e  t h a t  th e  a p pl i c a t i o n  o f  such  known m ethods w i th  an

e n t i r e l y  u n o b v io u s and a d v an tag eo u s  r e s u l t  m e r i ts  th e  g r a n t  o f  a  p a te n t»

. . .  • - -5 i  ' :

R e s p e c t f u l l y  su b m it te d

,, A t to rn e y s  f o r  A p p l ic a n t ,

•If

HB/ Ga« 0000956



DEPARTMENT OF COMMERCE

U n ite d  S t a te s  P a te n t  O f f ic e

W ash ing ton

A p p l ic a n t  : J . M. M ichel

H u tz  & J o s l i n  
521 F i f t h  A ve, 
New Y ork , N» Y*

S e r .  No8 101 ,080
P i l e d  S e p t .  1 6 , 1936
F o r  PROCESS FOR STABILISING

LEAD TETRAETHYL AND 
ANTI-KNOCK MIXTURES 
CONTAINING SAME.

R esp o n s iv e  t o  argum ent f i l e d  May 2 8 , 1937* -

The c la im s  a r e  a g a in  and  F i n a l l y  r e j e c t e d  a s  show ing no p ro ce d u re  f o r  d i s s o l v in g  

a s a l t  o th e r  th a n  would be e x p e c te d  o f  one s k i l l e d  in  th e  a r t  i n  v iew  o f  I ,  G. F arb *  

r e c i t i n g  th e  d e s i r a b le  c o m b in a tio n  i . e 6 a  s o lu t i o n  o f  a l k a l i  f l u o r i d e  w i th  le a d  t e t r a  

e th y l *  A p p l ic a n t  f i n d s  t h a t  th e  s o lv e n t  w i l l  n o t  d is s o lv e  s u f f i c i e n t  s a l t  i n  th e  

c o ld  s t a t e ,  h en ce  he  p ro p o se s  t o  h e a t  th e  s o lv e n t»  Such s o lu t i o n  oY th e  p ro b lem , i f  

i t  i s  a  p ro b le m , i s  o b v io u s ly  e le m e n ta ry , n o r  does th e  s o lu t i o n  a c q u ire  th e  d i g n i t y  o f  

in v e n t io n  by  re a s o n  o f  th e  a d d i t i o n a l  p ro p o s a l  t o  ca r r y  o u t th e  h e a t in g  by a 

c o n v e n t io n a l  e x t r a c t i o n ,  w i t h  a  r e f l u x in g  c o n d e n se r t o  p re v e n t  l o s s  o f  s o lv e n t ,  o r  

a t  re d u c e d  p r e s s u r e  t o  p re v e n t  d e c o m p o s it io n  th e re of *

A p p l ic a n t  a rg u e s  t h a t  th e r e  i s  no  e v id e n c e  t h a t  t h e s o lu t io n  i s  s u p e r s a tu r a te d ;  

t h a t  r a r e l y  does s im p le  a g i t a t i o n  f a i l  t o  e f f e c t  s olu t io n »  A p p l ic a n t  does n o t  know 

t h a t  th e  s o lu t i o n  i s  n o t  s u p e r s a tu r a te d ,  an d  r a r e r  s t i l l  does h e a t in g  f a i l  t o  enhance 

th e  s o l u b i l i t y  o f  s o lu te  i n  a  s o lv e n t ,  b o th  a s  t o  ra t e  o f  s o lu t i o n  and q u a n t i t y  

d iss o lv e d *

E xam iner
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P ersonal and C o n f id e n tia l February 11* 1938

Hr* J .  H. Schaefer 
E thy l G aso line C orporation  
P. 0 . Box 688 
W ilm ington, Delaware

Dear Mr. S ch ae fe ri

Thanks f o r  your l e t t e r  of 
F ebruary  7^  w ith  i t s  fu r th e r  in fo rm ation  concern ing  
the use o f c e r ta in  a l k a l i  m eta l f lu o r id e s  f o r  s ta b il i z in g  
te t r a e th y l  lead*  I  d id  no t w ire you because th e re  seemed 
to  be no p o in t in  o b ta in in g  f u r th e r  in fo rm atio n .

I  have ^ u s t had a l e t t e r  from 
Hr. Bevan, ask ing  me when I  expect to  v i s i t  him in  
England. I  have re p l ie d  th a t  to  the b e s t  of my knowledge 
i t  would prcfcably be in  e a r ly  May* I f  you now or at  a 
l a t e r  d a te  have any in fo rm ation  which in d ic a te s  th at  
th is  date should be moved e i th e r  forw ard or backward 
I  would a p p re c ia te  your le t t i n g  me know as soon as 
possib le*

Very t ru ly  yours*

ÏUK îis Ro be rt i '”K 7  Ke h o e * k .D .

K£ 0000958

N 5669. i l


