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This application relates to the removing 
of carbon deposits from internal combustion 
engines, and its principal objects are to pro 
vide chemical compounds which will readily 
loosen the deposits and a method which will 
quickly and efficiently clean the carbon coat 
ed surfaces. . . . 8 

We have found that aliphatic amines hav 
ing a boiling point of at least 150 F. when 
used alone or with other compounds employed 
to remove varnish are effective carbon re 
movers. When desirable, compounds may be 
employed with these aliphatic amines to as 
sist in penetrating the carbon deposits or in 
starting the engine after the carbon remover 
has been injected into the cylinders. 
These aliphatic amines include the primary 

amines of which isoamylamine, ethanolamine, 
benzylamine, ethylene, diamine monohy 
drate, and hydroxyethylamine are examples; 
the secondary amines of which di-isomyl 
amine and diethanolamine are examples, and the tertiary amines of which tri-isoamyl 
amine and triethanolamine are examples. 
We use those aliphatic amines which boil 
above 150° F. to keep the carbon remover in 
the liquid state in a hot engine because the 
heat accelerates the solvent action of the liq 
uid. Optimum conditions in a water cooled engine are to heat the parts to just below the 
boiling point of water and employ an ali. 
phatic amine which remains liquid at that 
temperature. 
By way of a specific example, we may run 

an engine until it is hot, then introduce into 
each cylinder about a tablespoonful of hy 
droxyethyl amine and let the engine set, pref 
erably for an hour or more. After the engine 
is started the loosened carbon is blown out the 
exhaust. The metal surfaces can also be 
cleaned by wiping the deposit off. 
The carbon remover dissolves in the binder 

of the carbon coating, or the two may be mu 
tually soluble, causing the binder and the 
deposit as a whole to swell. The heat devel 
oped when the engine is started drives the 
solvent and some of the binder away leaving 
a somewhat porous and disintegrated mass 
which is lightly held together and the rush of 
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gases blows the loosened carbon away when the engine is operated. 
If the compound makes the engine more 

difficult to start it may be mixed with a more 
readily ignitable substance. For the aliphat. 
ic amines, alcohol or benzol or a mixture of 
the two is preferred to gasoline. The mixture 
of alcohol and benzol also has the advantage 
that it renders the compound more fluid and 
in other ways assists in penetration into the 
binder of the carbon deposit. 

55 

60 

Other compounds, such as aniline, furfura: 
etc., which have a solvent action on varnish, 
may be employed with the aliphatic amines. 
We claim: 
. The process of cleaning carbon deposits 

from an internal combustion engine which comprises heating the carbon coated parts, 
placing or the carbon deposit an aliphatic 
amine which boils above 150°F, and remov. 
ing the deposit. m 

2. The process of cleaning a carbon deposit 
from an internal combustion engine which comprises running the engine until the car 
boncoated parts are heated, dissolving into 
the binder of the deposit an aliphatic amine 
which boils above 150°F, and blowing the 
loosened carbon out of the engine exhaust. 

8. The process of cleaning a carbon de 
Posit from an internal combustion engine which comprises running the engine until the 
garbon coated parts are heated, dissolving 
into the binder of the deposit a primary ali 
phatic amine which boils above i50°F, and 
blowing the loosened carbon out the engine 
exhaust. 

4. The process of cleaning a carbon deposit 
from an internal combustion engine which 
comprises running the engine until the car 
bon, coated parts are heated, dissolving into the binder of the deposit hydroxyethylamine, 
and blowing the loosened carbon out the en 
gine exhaust. 

5. The process of cleaning carbon deposits 
from an internal combustion engine which 
comprises heating the carbon coated parts, 
placing on the carbon deposit a primary ali 
phatic amine which boils above 150°F, and removing the deposit. 

6. The process of cleaning carbon deposits 
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from an internal combustion engine which 
comprises heating the carbon coated parts, 
placing on the carbon deposit hydroxyethyl 
amine, and removing the deposit. 

7. A carbon removing compound compris 
ing - an aliphatic amine which boils above 
150° F., and a solvent for varnish. 

8. A carbon remoying compound compris 
ing a primary aliphatic amine which boils 
above 150°F., and a solvent for varnish. 9. A carbon removing compound compris 
ing hydroxyethylamine, and a solent for 
varnish. 

10. A carbon removing compound com 
prising an aliphatic amine which boils above 
150 F., and alcohol. 

11. A carbon removing compound com 
prising a primary aliphatic amine which 
boils above 150° F., and alcohol. 

20 12. A carbon removing compound compris 
ing a primary aliphatic amine which boils 
above 150° F., benzol and alcohol. 

13. A carbon removing compound com 
prising an aliphatic amine which boils above 

25 150 F. alcohol and benzol. 
In testimony whereof we affix our signa 

tures. 
--- " - WHEELER G. LOWELL, 

- THOMAS A BOYD. 
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