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Patented Feb. 17, 1948 

UNITED ST, 

2435,973 

. . . . . . . :- - 2,435,973 - - : 

METHOD OF AND MEANS FOR PROVIDENG: 
iCATHODIC PROTECTION 
STRUCTURES 

OF METALC 

Arthur B. MacTaggart, Toledo, and George J. 
Thoms 

tion !of Ohio 
omson, Fremont, Ohio, assignors to Rista. Restor Corporation, Fremont, Ohio, a corpora. 

Application August 19, 1941, serial No. 407,444 
1. 3 Claims. 

This invention relates, as indicated, to meth 
ods of and means for providing cathodic pro 
tection against corrosion of metallic structures. 
Aprimary object of the invention is to provide 

a method of cathodic protection againstrusting, 
pitting and corrosion of metallic containers of, or 
metallic structures immersed in aqueous elec 
trolytes, which method in one form includes the 
external application of resistors of any nature, 
incandescent or otherwise, either by attaching 
said resistors to such metallic containers or struc 
tures, or by remote means of inclusion of said 
resistors in a cathode protection circuit, with or 
without the use of anodes or electrodes in the contained or surrounding aqueous electrolyte. 
A further object of the invention is to utilize 

such metallic containers and submerged struc 
tures in a unidirectional pulsating current circuit 
which is obtained from rectified A. C. circuits, 
in such a manner that the said metallic bodies are sufficiently electronegative to the contained or 
surrounding electrolyte to oppose the tendency 
of such metals to go into solution. To the accomplishment of the foregoing and 
related ends, said invention, then, consists of the 
meanishereinafter fully described and particu 
larly pointed out in the claims; the annexed 
drawings and the following description setting 
forth in detail certain means and one mode o 
carrying out the invention, such 
and mode illustrating, however, but a few of 
various ways in which the principle of the inven 
tion may be used. . . . . - 

In said annexed drawings: . . . . 
1 is a diagrammatic view of a conven 

tional circuit embodying the principal features of 
the invention; 

Fig. 2 is a cross-sectional view of an electrode 
which has been especially designed for use in the 
circuit shown in Fig. 1; 

Fig. 3 is a 
form of circuit; . . . . Figs. 4, 5 and 6 are respectively plan and side 
elevation and end elevation views of the resist 
ances used in the circuit of Fig. 3; 2 

Figs. 7, 8, and 9 show other modifications of 
the cathodic protective circuit. - - - 

.4k... ------- - - - - - to Fig. 1 of the 

down transformer having means of obtaining variable reduced see 
ondary voltages from tap switches B. Lines from 
the tap switches are connected to the full wave 
dry plate bridge rectifier C, which is shown as 
embodying four half-wave rectifiers connected in 
modified bridge arrangement providing two nega 

diagrammatic view of a modified 

d one mode of 

(Cl. 204-147) 2 

tive terminals and which accordingly changes the 
alternating current to a pulsating unidirectional 
current. s : 
The local connec 

made from the separate negative polesi 
respectively, one to a point adjacent the 
the metallic container G and the other to a 

- - - - - apted for the pur 
However, oxygen evolving at the anot 
mately disintegrates the anode to such an ex 
that any means of suspending the anodee 
tually fails. r ". . . . . . . . ." . . . . . . . . . .'t 

In order to overcome this. we have designed 
an anode, the construction of which is clearly shown in Fig. 2 of the drawings. Referring to 40. 

bedded a core 8 of insulated wire which serves 
the dual function of supporting or suspending 
the anode and of conducting current from the 
line D to the lower end of the electrode. Within 
the lower end of the anode is a centrally disposed 
tube 9 of graphite, within which a brass plug 20. 

45 

50 
is disposed and sealed in place by means of a 
melting compound 21, the wire 8 being brazed. 
to the plug 20. A strain relief 22 is placed upon 
the wire 8 adjacent the upper en 

55ter, and a draw ring 23 then provides a means 
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of tying the casing 6 to the wire 8 above said 
strain relief. In this manner, a closed tube of 
glass fabric is provided, containing all of the 
elements necessary to the anode, as well as a 
means of suspending the latter. Any disintegra 
tion that occurs merely effects a gradual settling 
of the granules within the glass tube and such 
granules cannot be emitted from the tubing so 
as to result in disintegration of the anode. Such 
an electrode is practically indestructible. 

It has been definitely determined that, in order 
to keep a steel water tank from rusting, it is 
desirable that a potential be applied from an 
external Source as a negative potential of 2 
volts are more at the surface of the tank, and 
the Voltage drop acroSS the Water must be esti 
mated So that the proper E. M. F. can be sup 
plied at the source. It has further been found 

O 

5 

4 
to use an illuminated or incandescent resistor in 
place of that shown. 

In that form of the invention shown in Fig. 7, 
the circuit is identical with that shown in Fig. 3, 
but the line from L, instead of being connected to 
the conduit H, is grounded as at 27. 

In that form of the invention shown in Fig. 8, 
the circuit is similar to that of Fig. 1, but the 
line is connected to an anode 28 which is placed in 
a chamber M, in any conduit, such as the con 
duit H, which leads to the metallic container of 
the electrolyte. 
In that form of the invention shown in Fig. 9, 

the line D is grounded, and such ground shall be 
to some remote point in electrical conductor con 
tact with the metallic container G. Wariable or 
fixed resistors are provided in the negative lines 
E and F for adjusting the current flow. 

that it is necessary to maintain a current fow 
of 3 amperes for every 10,000 square feet of sub 
merged surface of metal. 
After the necessary potential and amperage 

requirements for a given metallic container have 
been ascertained, the aforesaid method of pro 
viding cathodic protection for the container can 
be placed in effect, the potential and amperage 
requirements being set for the installation by 
means of Suitable electrical measuring instru 
ments. 

Moreover, no type of submerged anode, re 

20 

25 

30 
gardless of its nature, could possibly be ex 
pected to withstand the action of ice formation, 
and it accordingly becomes expedient to provide 
some means for obviating such electrodes. And, 
the container can have a negative potential im 
pressed upon it without necessity of any immersed 
electrode by making the container a part of the 
circuit and providing suitable voltage-drop con 
ditions. To that end, we have used a combina 
tion of resistors, fixed and variable, externally 
applied, such combinations becoming the posi 
tive side of a unidirectional pulsating current cir 
cuit and the metallic container the negative side 
of such circuit. Several types of such resistors 
are available and they consist of resistance of 
any nature, incandescent or otherwise, whereby 
a properly regulated current flow can be main 
tained. 
We use such combinations of resistors for the 

purpose of applying a load to complete the circuit 
and regulate a current flow. These can be placed 
on a metallic container at any point, or they 
may be grounded on connecting water pipes, or 
directly to a ground rod of any nature, whereby 
the current will ultimately return through the me 
tallic container which is serving as the negative 
connector between units of the rectifier and the 
negative side in the unidirectional pulsating cir 
cuit. 
A typical form of such a circuit, embodying 

a resistance potential-drop which substitutes an 
anode, is illustrated in Figs. 3, 4, 5 and 6 of the 
drawings. Referring to these figures, and par 
ticularly Fig. 3, it will be seen that the circuit 
is identical with that shown in Fig. 1, but that 
instead of the anode K, the resistance potential 
drop I, is used in the line D, the line from the 
end thereof being grounded on the conduit; H 
which leads to the metallic container G. This 
has the advantage of eliminating immersed elec 
trodes. Figs. 4, 5 and 6 illustrate one type of 
potential drop, consisting of a fixed resistance 25 
and a variable resistance 26 suitably housed in a 
protecting casing. It may be expedient, however, 
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While the method has been described more par 
ticularly with reference to the Cathodic protec 
tion of elevated water tanks, it is to be understood 
that it may be applied to other structures, such as 
steel water tanks on the ground and in the ground, 
to pressure tanks, gas holders, filter beds, boil 
ers, condensers and any other type of metallic. 
equipment containing an electrolyte. 
Other modes of applying the principle of our 

invention may be employed instead of the one 
explained, change being made as regards the 
means and the steps herein disclosed, provided 
those stated by any of the following claims or 
their equivalent be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: . . . . . 
1. The method of protecting a corrodible me 

tallic structure against deterioration in contact 
With an aqueous electrolyte, which comprises 
connecting such structure at spaced points. with 
plural negative poles of a source of direct elec 
tric current alternately supplied in low frequency. 
to said poles, while maintaining a positive pole of 
Such source in electrical connection with such 
Structure. 

2. The method of protecting. a corrodible me 
tallic structure against deterioration in contact. 
with an aqueous electrolyte, which comprises con 
necting such structure at spaced joints with plu 
ral negative poles of a source of direct current 
alternately supplied in low frequency to said. 
poles, and connecting a positive pole of said source 
through a resistance with such structure at still 
another point. 

3. The method of protecting a corrodible me." 
tallic structure against deterioration in contact 
with an aqueous electrolyte, which comprises con 
necting Such structure at spaced points with plu 
ral negative poles of a source of direct current 
alternately supplied in low frequency to said 
poles, while maintaining a positive pole of such 
source in electrical connection with such struc 
ture through the medium of the liquid therein. 

4. The method of protecting a corrodible me-. 
tallic structure against deterioration in contact 
with an aqueous electrolyte, which comprises con 
necting such structure at spaced points with plu 
ral negative poles of a source of direct current 
alternately supplied in low frequency to said poles, 
While maintaining a positive pole of such source 
in electrical connection with such structure. 
through the medium of a resistance ground cir 
cuit. - - - 

5. The method of protecting a corrodible me 
tallic structure against deterioration in contact 
with an aqueous electrolyte, which comprises con 
necting such structure at spaced points with plu 
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ral negative poles of a source of direct current al 
ternately supplied in low frequency to said poles, 
While maintaining a positive pole of Such source 
in electrical connection with such structure 
through the medium of a ground circuit in 
cluding an adjustable resistance, 

6. The method of protecting a corrodible nine 
tallic structure against deterioration in contact 
with an aqueous electrolyte, which comprises con 
necting such structure at two spaced points with 
the respective independent negative terminals of 
two half-wave rectifiers having independent nega 
tive terminals and a common positive terminal 
and being supplied by alternating current, while 
maintaining the common positive terminal of 
such rectifiers in electrical connection with Such 
Structure. 

7. The method of protecting a corrodible me 
tallic structure against deterioration in contact 
With an acqueous electrolyte, Which comprises coin 
necting such structure at two spaced points with 
the respective independent negative terminals of 
two half-wave rectifiers having a common posi 
tive terminal and independent negative terminals 
and being supplied by alternating current, while 
maintaining the Common positive terminal of such 
rectifiers in electrical connection with such struc 
ture through the medium of the liquid therein. 

8. The method of protecting a corrodible me 
tallic structure against deterioration in contact 
with an aqueous electrolyte, which comprises 
connecting such structure at two spaced points 
With the respective independent negative termi 
nals of two half-wave rectifiers having a com 
mon positive terminal and independent negative 
terminals and being supplied by alternating cur 
rent, while maintaining the common positive ter 
minal of such rectifiers in electrical connection 
With Such structure through the medium of a re 
sistance ground circuit. 

9. The method of protecting a corrodible me 
tallic structure against deterioration in contact 
with an aqueous electrolyte, which comprises 
alternately impressing in low frequency at spaced 
apart points On Such structure electric pulsations 
consisting of electro-negative potential pulsa 
tions, while including in circuit thereWith liquid 
in contact with Such metallic structure. 

10. The combination with a corrodible me 
tallic structure, of means for protecting the same 
against deterioration in contact with an acqueous 
electrolyte, comprising half-wave rectifiers sup 
plied by alternating current and having their 
independent negative poles Connected respec 
tively to spaced points on said structure, and 
their common positive pole also being in circuit 
with Said structure. m 
1. The combination with a corrodible metallic 

structure, of means for protecting the same 
against deterioration in contact with an aqueous 
electrolyte, comprising a circuit of half-wave 
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6 
rectifiers supplied by alternating current and hav 
ing a common positive terminal and independent 
negative terminals, conductors connecting the 
respective negative terminals with spaced points 
on said structure, and the common positive ter 
minal of said rectifiers having independent elec 
trical connection with said structure. 

12. The combination with a corrodible liquid 
containing metallic structure, of means for pro 
tecting the same against deterioration in contact 
with an aqueous electrolyte, comprising half-wave 
units supplied by alternating current and hav 
ing a common negative positive terminal and in 
dependent negative terminals, conductors con 
necting the respective negative terminals with 
spaced points on said structure, and the common 
positive terminal of said rectifiers being electri 
cally connected with said structure through the 
medium of the liquid therein. 

13. The combination with a corrodible liquid 
containing metallic structure, of means for pro 
tecting the same against deterioration in contact 
With an aqueous electrolyte, comprising half 
Wave rectifiers supplied by alternating current 
and having a common positive terminal and inde 
pendent negative terminals, conductors connect 
ing the respective negative terminals with spaced 
points on Said structure, and the common posi 
tive terminal of said rectifiers being electrically 
connected with said structure through the me 
dium of a resistance ground circuit. 

ARTHUR, B. MACTAGGART. 
GEORGE J. THOMSON. 
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