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To all whom it may concern, 
Be it known that I, GEORGE. G. JoNEs, re 

siding at Cambridge, in the county of Mid 
dlesex and State of Massachusetts, have in 

5 vented certain Improvements in Electrolysis 
Mitigation, of which the following is a 
specification. - 
This application is a division of applica 

tion Ser. No. 412,433 in the name of George 
10 G. Jones, September 24, 1920, for electroly 

sis mitigation. 
This invention relates to the method of 

and means for protecting articles from the 
electrolytic action of earth currents. 

15 Metallic articles, which are embedded in 
the ground, such as pipes, telephone and 
telegraph cables, building foundations, and 
other articles, are exposed to destruction by 
the chemical action of the soil and the elec 

20 trolytic action of roving or stray electric 
currents, sometimes known as earth cur 
rents. This destructive action is particu 
larly apparent when the metallic articles 
are located in the vicinity of electric rail 

25 way or power systems, as the currents util 
ized on such systems will flow from a 
grounded part, such as the track, of such a 
system, through the earth and enter the me 
tallic article, such as the pipe at a point where its potential is negative with respect 
to that of the earth. At other points 
the potential of the article or pipe may 
be positive with respect to earth and the 
roving or stray earth currents will es 
cape from the article at these points and 
flow back into the earth. The current 
flowing from the earth into the ac 
ticle in general causes no damage and in 
some cases even protects the article it en 
ters, whereas the current escaping from the 
article into the earth sets up an electrolytic 
action on the article from which it escapes. 
This action caused by the escaping curren 
is known as electrolytic corrosion and will 
cause considerable destruction of the metal 
lic article. 
The damage by electrolytic corrosion has 

in many instances assumed large propor 
tions and many arrangements and methods 
have been devised and utilized to mitigate 
its effect. One method utilized has been to 
provide arrangements for lowering the po 
tential of the article at such points, where 
it was positive to earth and the current 
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would escape therefrom into the earth, until the potential at such points would be neg. 
ative with respect to that of the earth and 
the electrolytic corrosion at such points 
might be avoided. Another method utilized 
has been to provide arrangements for rais 
ing the potential of the earth about the ar 
ticle, such as the pipe, so that the article at 
all points in the vicinity of the railway or 
power system would be of a lower potential 
than the earth aid the earth currents would 
not have a tendency to escape therefrom and 
cause electrolytic corrosion. 

It is the purpose of this invention to pro 
vide improved arrangements for raising the 
earth potential in the vicinity of parts of 
the metallic article at which electrolytic cor 
rosion is apt to take place and to thereby 
mitigate or avoid damage at such parts. 
Other purposes and objects of the invention 
will appear more fully from the following 
detailed description of the invention. 
The arrangement is illustrated diagram 

matically in the drawing, in the figure of 
which is shown a track 1 of an electric rail 
Way; a car 2 is mounted on the track and 
receives current from the feed wire 4, which 
is shown connected to the positive bus of a 
generator 3, the negative bus of which is 
connected with the track 1. A metallic ar 
ticle, such as the pipe or cable 6, is shown 
imbedded in the earth in the vicinity of the 
track 1. The path of the current from the 
power plant would nr.mally be from the 
positive bus of generator 3, over wire 4, 
through the car 2, and back over the rails 1, 
to the negative bus of the generator 3. A 
portion of the current thus returning over 
the rails would leak off of the rails into the 
earth at points where the rails were of a 
higher potential than, or positive to the 
earth and thus give rise to so-called earth 
currents. These earth currents will flow 
through the earth, as shown by arrow 10, 
and on to the pipe or cable 6 at points where 
the pipe is of a lower potential or negative 
to tR earth. If all sections of the pipe 6 
are negative to earth, these earth currents 
would then flow along the pipe and then 
leave the pipe over the conductor 7 by which 
it is bonded to the negative bus of the gen 
erator 3 at the power house. However, all sections of the pipe 6 may not be negative to 
earth and a section of the pipe, such as A, 



2 

between dotted lines 8 and 9, may be posi 
tive or of higher potential than the earth. 
If such were the case the earth currents, 
which had entered the pipe at other sections 5 thereof and were flowing along the pipe, 
would, when they reached section A, escape 
from the pipe and flow back into the earth. 
Accordingly there would be a tendency for 
electrolytic corrosion to take place at Sec 10 tion A. 
In accordance with the arrangements of 

this invention, the wire. 5 is borded to a 
section, such as C. of the pipe, which is of 
positive potential with respect to that of the 

15 pipe at A and is then buried in the ground 
in the vicinity of section A. At section B 
the pipe 6 may be bonded by conductor 7 to 
the negative bus of generator. 3 and accord 
singly at section B the pipe will be of a nega 

20tive potential with respect to the earth. As 
the pipe is bonded to the negative bus of the 
generator 3, the earth currents which ac 
cumulate on the pipe at points beyond A., 
such as between C and A, will tend to flow 

25 toward B. In other words there will be a 
s potential drop between C and Band a point, 

such as C, as it is farther along the pipe than 
point A, will have a higher potential than 
or be positive with respect to A. Accord 

30 ingly the wire 5, will have a potential higher 
A and when buried in the earth at Ait will 
than or positive with respect to the pipe at 
have the effect of pulling up or raising the 
potential of the earth in which it is buried 35 to a potential higher than or positive with 
will have the effect of raising the earth po 
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along the wire 5. Accordingly as the po 

respect to the pipe at A. In other words it 
tential at A to approximately that of the 
pipe at C, which, as has been pointed out, 
is higher than at A. This will result be-, 
cause the fall of potential from section C to i 
section A will be greater along the pipe than 
tential of the earth at A is now positive with 45 respect to or higher than that of the pipe 
at A, the earth currents will not escape from 
the pipe at A, but will remain on the pipe 
and will return over conductor 7 to the 
generator 3. In this nanner electrolytic 
corrosion at Section A may be prevented. , 
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the positive pole of such the wire 5. The 
pipe, or metallic article, may be bonded as 
shown by conductor 7 directly to the nega 
tive bus of the generator, such as 3, at the 
power house. In this instance too the pro 
vision of a separate source of current to 
which the pipe may be bonded is avoided. 
The earth potential, in other words, may be 
raised at desired points by the arrangements 
of this invention without the provision of a 
special protective circuit for this purpose 
but rather by means which are much simpler 
in construction, of a great deal less expense, 
which are adapted to be installed with ready 
facility, and which are more efficient than 
former arrangements. The device of this in 
vention presents the further advantages that 
the auxiliary wire, such as 5 need only be 
buried in the particular localities where it 
is desired to prevent electrolytic corrosion 
and need not be installed at all points where 
the metallic article is in the vicinity of the 
track. Furthermore the point at which the 
article or pipe may be bonded to the nega 
tive bus of the power house, as shown by 7, 
may be arbitrarily, chosen, without regard 
to the location of the positive areas of the 
pipe. This presents the advantage that this 
point may be conveniently chosen in a lo 
cality close to the power plant. 
While the metallic article, which is embed 

ded in the ground and subject to electro 
lytic corrosion, has been illustrated as a 
pipe or cable, it is understood that the in vention may operate equally well with other 
types of articles which are subjected to the 
electrolytic effects of earth currents. Ac 
cordingly while the invention has been dis 
closed in certain specific foams which are 
deemed desirable, it is understood that it is 
capable of embodiment in many and widely 
varied forms without departing from the 
spirit of the invention as defined in the ap pended claim. 
What is claimed is: An electrically operated railway system. 

a metallic article buried in the groind in the 
vicinity of the tracks of said system, means 
to connect said article to the negative pole 
of the generator of said system, and a con 
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The arrangements of this ii. vention pre- ductor buried in the ground in the vicinity 
sent many improvements over former ar- of a section of said article which would nor 
rangements, which are designed to mitigate mally have a potential positive to earth, said 
electrolytic corrosion and which operate on conductor being connected to a section of 
the principle of raising the earth potential said article having a potential positive to 
about the article rather than by lowering the potential of said first mentioned section 
the potential of the article itself. The aux of said article, whereby the earth potential 
iliary conductor, such as 5, which is buried in the vicinity of said first mentioned section in the earth and serves to raise the earth po -- ... - r * : . . . . . . . . . . . . . . . . . . a of said article will be raised so, as to be posi 60 tential at points where it is desired to pre 
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section of said article. 

tion of the article, such as the pipe, as name to this specification this twenty-fourth 

- -- " - i. tive with respect to said first mentioned 19. 
vent the earth currents from escaping from s 
the article, may be bonded to a positive sec- In testimony, whereof, I have signed my 

...shown; and it is not necessary to supply a day of April, 1922. 
separate source of current and to connect to GEORGE G. JONES. 

  


