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This invention relates, as indicated, to lubri 
Cating Compositions and more particularly to 
lubricants adapted to be employed under condi 
tions of extreme pressure and high temperatures. 
This application is a continuation-in-part of 

Our Copending application Serial No. 63,916, filed 
February 14, 1936. 
With the development of extreme pressure 

lubricating compositions for use in internal com 
bustion engines and the like, there has arisen a 
demand for a lubricant capable of preventing 
Seizure and scoring of the relatively moving me 
tallic Surfaces under conditions of extreme pres 
Sure and which also are stable to high tempera 
tures, resisting any tendency to decompose to 
more chemically active compounds which may 
attack the parts lubricated. 

It is, therefore, an object of our invention to 
provide an extreme pressure lubricating compo 
Sition of excellent Stability at high operating 
temperatures. 
Other objects will appear as the description 

proceeds. 
To the accomplishment of the foregoing and 

related ends, Said invention, then, consists of 
the means hereinafter fully described and par 
ticularly pointed out in the claims. 
The following description sets forth in detail 

certain approved combinations of ingredients 
embodying my invention, such disclosed means 
constituting, however, but one of various forms 
in which the principle of the invention may be 
Sed. 
Broadly stated, our invention comprises a lub 

ricating composition comprising a major propor 
tion of lubricating oil and a minor amount of a 
halogen-bearing aromatic amine. 
While the halogen-bearing aromatic amines 

may be employed in varying amounts depending 
on the use for which the lubricating composi 
tion is designed, the halogen content of the ad 
dition agent, etc., the usual preferred concen 
tration ranges between .01% to about 2.0% or 
slightly higher, by weight, based on the amount 
of lubricating oil. For certain uses as much as 5 
or 10% may prove advantageous but generally 
a lesser amount will be found sufficient. 
The halogen content of the addition agent 

may be as low as 4 or 5% by weight for the very 
high molecular weight aromatic amines and as 
high as about 40 or 50% for the low molecular 
weight aromatic amines. From about 10 to 30% 
halogen content is generally ideal. 

Since, in general, the loss of the addition 
agent by volatilization will be less for compounds 
having a low volatility, the vapor pressure of 
the compounds should, for most purposes, be less 
than atmospheric pressure at temperatures up 
to 140° C. It is usually desirable, especially for 
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uSe in internal combustion engines, that the 
vapor preSSure be less than atmospheric at tem 
peratures up to 170° C. In the case of com 
pounds which are stable at temperatures up to 
their boiling points, this condition may be ex 
pressed by stating that the boiling point of the 
compound should, in general, be higher than 
140 C., and for certain uses, such as in internal 
combustion engines, higher than 170° C. 

Furthermore, since the addition agents of the 
present invention are primarily intended for use 
where high operating temperatures may be en 
Countered, a preferred class is that in which 
the compounds have boiling points above 200° C. 
Orthochloro aniline is an excellent example of 
Such an addition agent. 
The following list of halogen-bearing aromatic 

amines illustrates the type of addition agent con 
templated by the present invention, but it is, of 
course, to be understood that the scope of the 
invention is in no way intended to be limited 
to such compounds: 

I. Primary amines: 
A. Monocyclic 

O-Chloroaniline 
P-Chloro-o-toluidine 
Chloroxylidine 

. Bromomesidine 
P-Chlorobenzylamine 
Alpha-chlorothymylamine 

. 1 - chloro-2-aminocetyleben 
Zele 

8. O - Chlorotoluylenediamine 
9. P-Nitro-o-chloroaniline 

10. O-Chloro-p-aminophenol 
11. P - Chlorophenylenediamine 

B. Bicyclic 
12. 2' - chloro-2-cyclohexylani 

line 
8-chloro-2-naphthylamine 
4'-chloro-4-phenylaniline 
4'-chloro - 4 - phenyclyclo 
hexylamine 

4-chloro-1-naphthylamine. 
4,4' - dichlorobenzyhydryla 
nine 

II. Secondary amines: 
A. Monocyclic 

18. O-Chloromethylaniline 
19. M-Chloro-n-propylaniline 
20. P-Chloro-isoamylaniline 
21. 2-chloro-isoamyl-4- toluidine 

B. Bicyclic 
22. P - Chloro-N-cyclohexylani 

line 
23. 4,4' - dichlorodiphenylamine 
24. 2,2'-dichlorobenzylaniline 
25. Beta-chloro - alphanaphthyl 

methylamine 

3. 
14. 
15. 

16. 
7. 

  

  

  

  

  



2 
III. Tertiary amines: 

A. Monocyclic 
26. O-Chloro-dimethylaniline. 
27. P-Chloro-di-isobutylaniline 
28. 4-chloro-2-phenyl-1 - amyla 

mine 
B. Bicyclic: 

29. O - Chloromethylcyclohexyl 
aniline 

30. O - Chloromethyldiphenyla 
mine 

31. 4 - chloro - N - dimethyl - 1 
naphthylamine 

C. Tricyclic 
32. 4,4', 4' - trichlorotriphenyl 

annine 
33. 4-chloro-triphenylamine 
34. 4-chloro - methylphenyl-l- 

naphthylamine 
35, 4,4' - dichlorodiphenylcyclo 

hexylamine 
While all four halogens are effective as com 

ponents of our new addition agent, chlorine is 
the one most generally employed since it is both 
inexpensive and readily available. Bromine and 
fluorine may also be employed and are more read 
ily available than in the past. Iodine is effec 
tive but relatively expensive. 
The lubricating oil employed as a base is gen 

erally mineral oil but it is to be understood that 
any other suitable lubricating oil, whether nat 
urally occurring or synthetic, may be employed 
as the oil base. 
Included among such various types of oils are 

hydrogenated and volatilized oils, and animal, 
vegetable, fish and shale oils of lubricating vis 
cosity. 

It is also within the contemplation of this in 
vention to employ the addition agent in the form 
of a concentrate in any suitable oil, to be later 
blended with a lubricating oil to form the final 
composition. 
As exemplifying the stability of the composi 

tions of this invention the following test may 
be given: A blend of a good grade of hydrocar 
bon oil and one percent of orthochloro aniline 
was prepared, the film strength of which was 
found to be almost five times as great as that 
of the plain hydrocarbon oil. The blend was held 
at a temperature of between 230 and 240° F. for 
several days without any change being found in 
its chemical composition. 

It has also been found that the extreme pres 
sure addition agents of this invention are not 
appreciably chemically active towards the newer 
bearing metals, such as lead and cadmium alloys, 
and hence, are suitable for a wide range of uses. 
Other advantages of the halogenated aro 
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2,248,925 
matic amines are their effectiveness in very Small 
proportions, their lack of objectionable odor, and 
their relatively low cost. A tendency to inhibit 
the formation of insoluble carbonaceous sludges 
under certain conditions has also been noted, 
probably due to an anti-oxidant effect which also 
affords some anti-corrosion protection. 
Other modes of applying the principle of Our 

invention may be employed instead of the One 
explained, change being made as regards thema 
terials employed, provided the ingredients stated 
by any of the following claims or the equivalent 
of such stated ingredients be employed. 
We, therefore, particularly point out and dis 

tinctly claim as our invention: 
1. A lubricating composition comprising a ma 

jor proportion of lubricating oil and a minor 
amount of a halogen-bearing aromatic amine. 

2. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 10% of a halogen-bearing aro 
matic amine. 

3. A lubricating composition comprising a ma 
jor proportion of lubricating oil and a minor 
amount of a chlorine-bearing aromatic amine. 

4. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 10% of a chlorine-bearing aro 
matic amine. 

5. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 2% of a halogen-bearing aromatic 
anine. 

6. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 2% of a o chlorine-bearing aro 
matic amine. 

7. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 10% of orthochloroaniline. 

8. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 10% of chloromethylaniline. 

9. A lubricating composition comprising a ma 
jor proportion of lubricating oil and from about 
.01% to about 10% of chlorotriphenylamine. 

10. A lubricating composition comprising a ma 
jor proportion of mineral oil and from about 
.01% to about 2% of a chlorine-bearing aro 
matic amine having a vapor pressure less than 
atmospheric at 170° C. and a chlorine content of 
from about 10% to aobut 30%. 
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