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The present invention relates to a system 
for protecting underground metallic structures 
against electrolytic corrosion and more particu 
larly to the so-called “cathodic” system of elec 
trolytic corrosion prevention in which the poten 
tial of the buried structure is depressed below 
that of the surrounding earth. 

Electrolytic corrosion of underground metallic 
structures such as building foundations, piping 
and electric cable sheaths, is occasioned by the 
presence in such structures of electric currents. 
These arise in some cases from a galvanic action 
between the metallic structure and the surround 
ing soil in which it is embedded, due to the 
chemical nature of the soil and the fact that the 
surrounding earth, particularly when moist, is 
a conductor of electricity. The currents within 
the underground metallic structure also com 
monly are caused by stray currents from such 
sources as electric railway tracks which are em 
ployed as one of the conductors for the supply 
of energy to the railway rolling equipment. When 
the conditions of relative potential between the 
metallic structure and the surrounding earth are 
such that current flow from the structure to the 
earth is set up, there results a gradual removal 
of metal from the structure with consequent cor 
rosion and progressive weakening of the struc 
ture. 
The tendency of underground metallic struc 

tures to undergo electrolytic corrosion can be 
overcome by the “cathodic” system of protection. 
This system is based on creating and maintain 
ing a difference of potential between the under 
ground metallic structure and the immediately 
surrounding earth such that the metal structure 
is at a lower potential than the earth, wherefore 
current ?ow from the metal structure to the 
earth is substantially prevented. Such systems 
commonly provide the desired difference of po 
tential between the underground metallic struc 
ture and the surrounding earth by connecting 
the negative side of a recti?ed alternating cur 
rent circuit to the buried structure. The positive 
side may be connected to a suitable electrode 
buried in the earth nearby, or in the case when 
the principal cause of the electrolysis is a nearby 
electric railway, to the railway track. In some in 
stances the positive connection is made to the 
negative bus bar at the generating station. 
To prevent the undesired electrolytic corrosion, 

the current required varies with soil conditions, 
but, ordinarily, currents of the order of 10 am 
peres have proven adequate in practice. As a 
practical matter, however, the current flow may 

15 

20 

25 

30 

55 

2 
?uctuate due to various changes in the condi 
tions such as changes in the conductivity of the 
soil due to rainfall and to changes in the poten 
tial of the track work of the railway. Rise of 
the current above values which are adequate to 
substantially prevent electrolytic action repre 
sents'an expenditure of energy which does not 
produce a corresponding bene?cial result. Also, 
such large currents cause unnecessary heating 
and other undesired effects in the recti?ers. 

It is an object of the present invention to pro 
vide an electrolytic corrosion control system in 
which the current ?ow under the influence of the 
corrosion control voltage is maintained below a 
predetermined maximum value. 
A further object is to provide an electrolytic 

corrosion control circuit which is automatically 
responsive to rise of current above a predeter 
mined value to limit the current flow. 

In accordance with theinvention, the electro 
lytic corrosion control system includes a circuit 
connected to the underground structure which 
includes means for producing a difference of po 
tential to depress the potential of the structure 
and means responsive to‘ the value of the cur 
rent in the circuit connected to the structure to ' ‘ 
render inoperative the means for producing the 
difference of potential. ' 

In general, the system of the present inven 
tion includes a circuit connecting the under 
ground metallic structure with the earth adja 
cent the structure, with the rails of an electric 
railway in the vicinity of the underground metal 
lic structure or with the negative bus bar at the 
generating station. An electromotive force is 
impressed on this circuit in a direction to tend 
to cause current flow from the underground 
structure to the earth, the track, or the bus bar, 
as the case may be. Preferably, the current sup 
ply in, practice is an alternating source which 
is connected to the circuit by means of a trans 
former whose secondary winding is in series with 
the circuit, in which case a suitable recti?er is 
provided in series with the transformer secondary 
winding. A shunt circuit is arranged across the 
recti?er and the transformer secondary winding. 
The shunt circuit contains a set of normally open 
relay contacts which are adapted to be closed by 
a relay operating winding, connected in series 
with the transformer secondary winding and the 
recti?er, when the current in the circuit exceeds 
a predetermined value. The relay may be pro 
vided with a second set of contacts arranged to 
open the supply circuit to the transformer pri 
mary winding simultaneously with the short cir 



2,483,397 
3 

cuiting of the recti?er and the transformer sec 
ondary winding. 
The invention will be further understood from 

the following speci?cation when read in connec 
tion with the annexed drawing, in which the sin 
gle ?gure is a circuit diagram of an electrolytic 
corrosion control system embodying the in 
vention. 
For the purpose of illustration, a system adapt 

ed for the, protection of underground metallic 
pipe from electrolytic corrosion due to stray cur 
rents from an electric railway has been selected, 
but it will be understood that this is only one 
illustrative embodiment of the invention, which 
is also applicable to the protection of cross 
country pipe lines or sheathed electric cables in 
regions where no electric railway is located in 
the vicinity of the pipe line or cable. In this 
latter case, it will be appreciated, the cause of 
the electrolytic corrosion is the galvanic action 
between the underground structure and the ad 
jacent soil. 
In the accompanying drawing the under 

ground pipe which is to be protected is illustrated 
at I. A rail of an adjacent electric railway track 
is illustrated at 2. In the absence of some sys 
tem of protection, the pipe I would be gradually 
eroded by the action of stray currents from the 
track 2 which would ?ow into the pipe at points 
at which the pipe is of lower potential than the 
adjacent earth and would then leave the pipe at 
points where the potential of the adjacent earth 
is less than the potential of the pipe. To pre 
vent this action a negative potential with respect 
to the earth is impressed on the pipe from a suita- : 
ble source of alternating electromotive force 3. 
Alternating current from the source 3 is supplied 
to the primary winding 4 of a transformer 5 
whose secondary winding 6 is connected between 
the pipe I and the track 2 by a circuit 8. A rec 
ti?er ‘i is included in the circuit 8 in series with 
the secondary winding 6 of the transformer 5. 
The recti?er is so arranged as to permit current 
now in the direction from the pipe i to the track 
2. It will be appreciated that the recti?er il 
lustrated symbolically at ‘I may be of any suitable 
type and may be a single recti?er or a set of rec 
ti?ers connected in the well-known Wheatstone 
bridge arrangement. 
To prevent current ?ow through the circuit 8 

under the in?uence of the voltage from the 
source 3 from rising above a predetermined 
value, a shunt circuit 9 is provided, connected in 
parallel with the recti?er ‘I and the secondary 
winding 6 of the transformer. A relay in has its 
operating winding ll connected in the circuit 6, 
in series with the transformer secondary wind 
ing 6 and the recti?er 1, to be responsive to the 
current in this circuit. Relay III is provided with 
a set of normally-open contacts I! connected in 
the shunt circuit 9 which are adapted to be closed 
upon operation of the relay to close the shunt 
circuit 9. This operation will occur when the 
current ?owing in circuit 8, and consequently 
through the operating winding H of relay I0, ex 
ceeds a preselected value which is determined by 
the characteristics of the relay l0. 
Upon operation of the relay III and the con 

sequent closing of the shunt circuit 9, the alter 
nating current source and the rectifier are for all 
practical purposes rendered inoperative and the 
connection between the pipe and the track is a 
direct grounding connection through the shunt 
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circuit 9. when the current in the circuit I falls 
below the predetermined maximum, the relay it 
opens the shunt circuit 9. . 

I claim: 
1. A cathodic protective system for protecting 

underground structures against electrolytic cor 
rosion, including, in combination, an under 
ground structure, an electric railway track in the 
vicinity of the structure, a circuit connecting the 
track and the underground structure, means for 
impressing an electromotive force on said cir 
cuit, and means for rendering said ?rst-named 
means inoperative upon rise of current in said 
circuit above a predetermined value, and opera 
tive when said potential di?erence falls below 
said value. 

2. A cathodic protective system for protecting 
underground structures from electrolytic corro 
sion, including, in combination, an underground 
structure, a grounding circuit connected to said 
structure, a source of electromotive force con 

- nected in series in said circuit, and means for 
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short circuiting said source of electromotive force 
upon rise of current in said circuit above a pre 
determined value. 

3. A cathodic protective system for protecting 
underground metallic structures from electro 
lytic corrosion, including, in combination, an un 
derground metallic structure, an electric railway 
track in the vicinity of the structure, a circuit 
connecting the track and the underground struc~ 
ture, a recti?er and a source of alternating elec 
tromotive force connected in series in said cir 
cuit and means for short circuiting said recti?er 
and source of electromotive force upon rise of 
current in said circuit above a predetermined 
value. 

4. A cathodic protective system for protecting 
underground metallic structures from electro 
lytic corrosion, including, in combination, an un 
derground metallic structure, an electric railway 
track in the vicinity of the underground struc 
ture, a circuit connecting the track and the un 
derground structure, a recti?er connected in said 
circuit, a source of electromotive force, a trans 
former having a primary winding connected to 
said source and a secondary winding connected 
in said circuit in series with said recti?er, a relay 
having an operating winding connected in said 
circuit in series with the recti?er and the trans 
former winding, a pair of normally-open contacts 
connected to said circuit in shunt with said recti 
?er and transformer secondary winding, and a 
set of normally-closed contacts connected in the 
supply circuit to said transformer ‘primary wind 
ing, whereby said relay operates upon rise of 
current in said circuit above a predetermined 
value to short circuit the recti?er and trans 
former secondary winding and to disconnect said 
source of electromotive force from the trans 
former primary winding. 

WALTER. F. BONNER. 
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