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1. 
Rapid wear of carbon brushes has been known 

for sometime to occur at sea level in dry air. 
More recently, it has been found that brushes 
also wear rapidly at high altitudes due to the 
usually dry atmosphere up there. Laboratory 
tests have shown that many kinds of brushes 
wear rapidly at reduced pressures not only in dry 
air but even in moist air. This indicates that at 
high altitudes these brushes wear rapidly regard 
less of the atmospheric humidity. Such rapid 
wear has made direct current motors and gen 
erators hazardous at high altitudes under any 
conditions. Accordingly, for the last few years, 
many agencies and manufacturers have carried 
on work to determine the causes and remedy for 
this Wear. 
Numerous methods have been devised to over 

come this wear by impregnating the brushes with 
various compounds in different ways. The pres 
ent invention deals with One such method which 
has been found not only to increase the life of 
carbon brushes but also to improve their per 
formance and to make it possible to control their 
Voltage drop characteristic between brush and 
Commutator to suit requirements. 
One of the objects of this invention is, there 

fore, to treat carbon brushes in such manner as 
to increase their life by decreasing wear. 
Another object is to provide a method of treat: ment of carbon brushes whereby their voltage 

drop between brush and commutator may be pre 
determined as desired. 
Another object is to decrease brush wear and 

improve commutation level by introducing com 
pounds such as silver sulfide. 
Another object is to provide a method for im 

pregnating carbon brushes withinsoluble sulphide 
compounds by gradual precipitation from soluble 
compounds in which the brushes are first soaked, 
by immersing them in a Solution containing a 
sulphureting agent which precipitates the Sul 
phide. 
Other and more specific objects will appear in 

the following description, 
Impregnation of carbon brushes with Ag2S has 

been found to increase their life considerably and 
to alter the voltage drop across the brushes to 
the commutator. The Ag2S may be precipitated 
from AgNO3, in which the brushes are first 
soaked, by submerging them then in water con 
taining H2S, or in (NH4)2S. The reaction of the 
ammonium sulfide is as follows: 

If Water containing H2S is used for the precipi 
tation the voltage drop is lowered, whereas, if 
(NH4)2S is used, the voltage drop is increased. 
Thus any desired drop within this range may be 
predetermined by using more or less of either 
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precipitant to get the desired voltage drop to suit 
any particular requirements. 

It has been further discovered that better re 
sults might be obtained for some purposes in the 
above method of precipitation of Ag2Sby (NH4)2S 
by preceding it by the introduction of bismuth 
iodide, which is soluble in alcohol, and of po 
tassium iodide, by soaking them in a solution of 
the latter after drying out the alcohol of the 
bismuth iodide solution. 
The iodides have a tendency to provide the 

necessary lubrication at the higher temperatures 
produced by the higher potential drop at the com 
mutator by the Ag2S precipitated in this method. 
Other comparatively insoluble compounds may 

be introduced in the brushes for the purpose of 
inhibiting brush wear in a similar manner, by 
first soaking the brushes in a solution of a soluble 
compound from which the insoluble compound 
may then be precipitated by immersing them in 
a solution of another Soluble compound. For 
example, it has been found that lead iodide and 
bismuth acetate are good wear inhibitors and 
may be precipitated in the brushes by first Soak 
ing them in a solution of lead acetate and then 
submerging them in a solution of bismuth iodide, 
or vice versa. The precipitation is caused by 
the following reaction: 

The process of precipitation in the above reac 
tions is sufficiently gradual to permit a prac 
tically homogeneous precipitation throughout the 
mass of the carbon brushes. To ensure a more 
homogeneous precipitation the brushes may be 
thoroughly dried after soaking in the first solu 
tion so as to permit better permeation of the Sec 
ond solution through all the pores of the brushes 
before the initial precipitation clogs the pores 
near the surface to prevent continuation of the 
process further inWardly of the carbon mass. 
The time required for soaking the brushes in 

the solutions obviously depends on the porosity of 
the carbon, a more porous material requiring less 
time for thorough saturation. Saturation may 
also be hastened by first placing the carbon 
brush in a reduced pressure chamber to par 
tially evacuate the pores therein, then soaking it 
in the solution under normal or superatmos 
pheric pressure. Likewise, the evacuation step 
might be omitted and the soaking done under a 
higher pressure. 

It is to be understood that normally the cop 
per oxide formed on the commutator at ordinary 
operating temperatures acts as a smooth coating 
to reduce wear of the brushes which would other 
Wise wear much faster on a copper surface. The 
addition of Ag2S to the brushes adds to this nor 
mal lubrication to improve wear provided the 
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temperature is not increased too much. Since 
the temperature of operation at the commutator 
surface depends to some extent On the potential 
drop, i. e., the conductivity of the contact sur 
face films, and since this drop is greater in the 
case of the Ag2S precipitated by (NH4)2S than 
the carbon brush without the Ag2S would produce, 
a comparatively higher temperature of Opera 
tion is obtained. Hence, in Some cases of Opera 
tion under conditions which might cause an ex 
cessive range of temperatures, it is necessary to 
provide more lubrication of a type which will 
maintain a good lubricating film at the higher 
temperatures where copper oxide and the Ag2S 
is not sufficient to keep the temperature below 
the range of boiling or decomposition of the lu 
bricants. It is, therefore, a question of intro 
ducing the proper ingredients in the proper 
proportions and in a manner to get the desired 
results under the conditions of operation en 
countered. The methods herein. Outlined make 
it possible to provide a proper treatment of car 
bOn brushes to give maximum wear for any given 
Set or range of operating conditions. 
Thus it is possible to: 
1. Control the voltage drop between the brush 

and commutator. 
2. Decrease brush Wear for a range of operat 

ing brush temperatures by introducing a series 
of compounds which decompose over the same 
range of temperatures. 

3. Decrease brush wear and improve the com 
mutation level by introducing compounds such 
as silver Sulfide. 

Instead of immersing the brushes in another 
solution after they are soaked in the first solu 
tion, they may be merely exposed to a gaseous 
or vapor phase of the Solvent Which would other 
Wise be used to cause the precipitation of the 
insoluble compound. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. The method of treating carbon brushes to 

increase their life and improve the commutation 
level comprising subjecting them to a solution 
containing a suitable soluble compound of sil 
ver, then subjecting them to the action of a 
Suitable compound of Sulphur, whereby silver 
Sulfide is precipitated within the pores of the 
brushes. 

2. The method of claim 1 wherein the soluble 
Compound of Silver is Silver nitrate. 

3. The method of claim 1 wherein the com 
pound of sulphur is hydrogen sulfide. 

4. The method of claim 1 wherein the com 
pound of Sulphur is ammonium sulfide. 

5. A method of treating carbon brushes, which 
comprises Subjecting a brush to a water solution 
of Silver nitrate, and then sulphureting the 
brush to precipitate silver Sulphide. 

6. A method of treating carbon brushes which 
comprises Subjecting a brush to a water solu 
tion of silver nitrate, and then subjecting it to 
a fluid Sulphureting compound to precipitate 
silver Sulphide. 

7. A method of treating carbon brushes, which 
Comprises subjecting a brush to a water solu 
tion of silver nitrate, and then subjecting it to 
fluid hydrogen Sulphide to precipitate silver sul 
phide. 
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4. 
8. A method of treating carbon brushes, com 

prising soaking them in a silver nitrate solution, 
then immersing them in Water containing hy 
drogen sulfide to precipitate silver sulfide within 
the pores of the carbon. 

9. The method of claim 8 in which the carbon 
brushes are dried prior to immersion in the wa 
ter containing hydrogen sulfide. 

10. A method of treating carbon brushes com 
prising soaking them in a solution of silver ni 
trate, then immersing them in a solution of 
ammonium Sulfide So as to precipitate silver 
Sulfide within the pores of the carbon. 

ll. The method of claim 10 in which the 
brushes are dried prior to their immersion in 
the ammonium sulfide solution. 

12. A method of treating carbon brushes com 
prising soaking them in a Solution of bismuth 
iodide in alcohol, then SOaking them in a potas 
sium iodide Solution, and then precipitating sil 
wer Sulfide in accordance With the method de 
fined in claim 6. 

13. The method of treating carbon brushes 
comprising subjecting them to a solution of bis 
muth and potassium iodides, subjecting them to 
a solution of a suitable soluble Silver compound, 
and then subjecting them to the reaction of a 
suitable compound of Sulphur to precipitate sil 
wer sulfide in the pores of the carbon. 

14. The method of claim 13 wherein the sol 
uble compound of silver is silver nitrate. 

15. The method of claim 13 wherein the con 
pound of Sulphur is hydrogen sulfide. 

16. The method of claim 13 wherein the com 
pound of sulphur is annonium Sulfide. 

17. The method of treating carbon brushes 
comprising Subjecting them to a Solution of 
bismuth iodide, then subjecting them to a solu 
tion of a suitable soluble compound of silver, 
and then subjecting the treated brushes to the 
reaction of a suitable compound of sulphur to 
precipitate silver sulfide in the pores of the 
carbon. 

18. The method of treating carbon brushes 
comprising Subjecting them to a solution of 
potassium iodide, Subjecting them to a solu 
tion of Suitable Soluble compound of silver, and 
then Subjecting them to the reaction of a suit 
able compound of Sulphur to precipitate silver 
Sulfide in the pores of the carbon. 

19. A carbon brush impregnated with bismuth 
iodide and silver sulfide. 

20. A carbon brush impregnated with potas 
sium iodide, bismuth iodide and silver sulfide. 

21. A carbon brush impregnated with potas 
sium iodide and silver sulfide. 
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