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To all, whon, it may concern: 
Beit known that, HENRY L. HOLLIS, a citi 

Zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 
have invented a certain new and useful Im 
provement in Methods of Applying Preserva 
tive Coatings to Objects or Structures of Iron 
or Steel, (Case No. 3,) of which the following 
is a full, clear, concise, and exact description. 
My invention relates to steel or other iron 

objects, and has for its purpose the provision 
of an improved method for treating the sur 
faces of iron objects subject to exposure to 
prevent the deterioration of the iron by rust 
formed thereon on account of dampness or 
deleterious atmospheric conditions. 
As is well known, iron, and especially steel, 

readily corrodes when unprovided with a pre 
servative coating, the rust being formed in 
scales or powder. Rust is a hydrated oxid of 
iron and readily conveys oxygen from the ex 
terior to the unattacked portions of the iron, 
so that after rust has once been formed upon 
iron the iron continuously deteriorates unless 
the supply of oxygen should be cut off, as by 
painting. Moreover, the rust is not inti 
mately united with the iron and readily be 
comes detached in the form of scales or pow 
der, thus exposing the surface of the metal 
to attack. 
My invention consists in an improved 

method of oxidizing iron in a manner to cause 
a firm physical union between the resulting 
oxid and the unchanged portion of iron be 
neath the oxid. Some of the various oxids of 
iron are well adapted for use as preservative 
coatings. If, therefore, such oxid is formed 
upon the surface of the iron in such a Way as 
to maintain firm physical union there with, so 
that it cannot be readily removed, then the 
iron beneath the coating of oxid will be thor 
oughly protected against further oxidation. 
Moreover, the union between the oxid and 
the iron is firmer when the oxidis formed “in 
place’ than when it is applied by painting. 

Heretofore mechanical processes have been 
employed for manufacturing Russia, sheet 
iron and planished sheet-iron. The product 
usually known as “Russia” sheet-iron has 
surfaces generally formed of a magnetic oxid 
of iron, which may be produced by hammer 
ing heated sheets of metal between which 

charcoal and water are placed. There are 
other steps in this mechanical process of treat 
ing sheet-iron which make the process expen 
sive and tedious, since a very high degree of 
skill is required on the part of the workmen. 
Moreover, I am not aware that iron in other 
form than sheets can be treated by any me 
chanical process to produce the desired re 
sults. The process of my invention is simple 
and less expensive and does not require a 
high degree of skill in producing the product, 
and by means of my invention I am enabled 
to coat the iron with comparatively pure oxid. 
My invention relates to an improved method 
of manufacturing this product, and while pri 
marily designed for the coating of sheet-iron 
iron or steel of other form may with advan 
tage be treated by the process. 
In practicing my invention I include the 

iron article to be treated in an electric circuit 
composed in part of a reagent, which fur 
nishes alkaline conditions at the said article, 
the iron article through the agency of the 
electric current and the alkaline condition 
being coated with an iron oxid formed in 
place, oxidizing conditions being furnished 
at the iron article by means of my process. 
The resulting coating of iron oxid is so inti 
mately united with the body portion of the 
treated article that the separation of the oxid 
from the article is under ordinary circum 
stances practically impossible. 

In the preferred method of practicing my 
invention I employ an alkaline solution-as, 
for example, a solution of a caustic alkali 
in which the iron article to be treated is im 
mersed until satisfactorily coated, whereupon 
it is removed and the next article to be treated 
inserted in its place. 
In practicing myinvention I have connected 

each article to be treated as an anode in the 
electric circuit, any cathode suitable for the 
purpose being also connected in the circuit. 
Iron may advantageously be employed as the 
cathode, since it will not readily be attacked 
by the liberated cathion. The cathode should 
preferably in all cases be of such material 
that it will not readily be attacked by the so 
lution chemically or electrolytically. The 
particular solution of caustic alkali that I 
have successfully employed in practice is 
caustic soda, (NaOH,) this solution being one 
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which will not appreciably dissolve iron, but gested. I do not claim a process in which 
which through the agency of the current 
serves to oxidize the article. 

distilled water is used. 
I am aware of the process described in 

The apparatus for practicing the method is British Patent No. 8,712, dated June 16, 1887, 
diagrammatically shown in the accompany 
ing drawing, in which the bath, a, containing 
the electrolyte, is provided with a suitable 
cathode b, connected with a negative terminal 
of a source of electricity c, whose positive 
terminal is connected with the iron that is to 
be treated, which thus constitutes the anode 
d. The iron object is temporarily inserted 
within the bath and temporarily connected 
with the source of electricity, the current be 
ing interrupted when the iron has been coated 
to the desired extent by removing the iron 
from the bath, whereupon another object may 
be treated in a similar maniher. The char 
acter of the iron oxid formed in accordance 
with the process of my invention depends 
very largely upon the electrical condition of 
the circuit. An oxid of iron formed in the 
manner described is thus produced in place 
upon the iron object. 

I have found that a satisfactory coating 
may be obtained with a variety of strengths 
of solution and current and degrees of tem 
perature. I preferably, however, employ a 
caustic-soda solution with a specific gravity 
from 1.25 to 1.40, with a temperature from 50 
to 115 centigrade and with a current of from 
.005 to .30 amperes per square inch of anode 
surface. The product that I thus create when 
the oxids obtained are such that they would 
rust without such treatment, especially where 
the iron is in the form of sheets, may be sub 
jected to an annealing temperature for sev 
eral hours, the temperature being prefer 
ably between 800 and 1,400 Fahrenheit. 
The coating of oxidized iron may be changed 
by this heating to the magnetic oxid. The 
temperature should be such that the coating 
will not be caused to scale. The coating pre 
sents an ornamental appearance in addition 
to its function of preserving the iron and the 
union of the oxid is so intimate with the iron 
that in the case of sheet-iron it may be bent 
without in the least affecting the condition of 
the coating. 
While I prefer the magnetic oxid of iron as 

a preservative coating, the other oxids may 
be employed with efficacy. The strength and 
temperature of the solution used may be va 
ried and also the intensity as well as the 
quantity of the electric current employed. 
The quantity of electricity, and consequently 
the oxidizing effect, should be proportionate 
to the surface which is to be covered. 
By a caustic or alkaline solution as used 

6o herein. I mean a solution which is adapted to 

65 

furnish alkaline conditions at the iron ob 
ject while a current of electricity is passing 
through the iron object and solution. . . 
I am aware that the use of a bath of dis 

tilled water in an electric circuit for securing 
a coating of oxid upon iron has been sug 

to Johnson. The process of the said British 
patent is wholly different from the process 
herein described, since the iron is not formed 
into an oxid by electrolytic action, but the 
oxid is first formed upon the iron without 
the agency of electricity, electricity being 
merely employed to change the iron oxid from 
one form to another, the metallic iron being 
unexposed to the electrolyte. 
While I have particularly specified the pre 

ferred manner of practicing my invention, I 
do not wish to be limited thereto nor to the 
ingredients employed. 
Having thus described my invention, what 

I claim as new, and desire to secure by these 
Letters Patent, is 

1. The method of applying a preservative 
coating to iron objects, which consists in tem 
porarily inserting the object to be treated in 
a solution of caustic alkali as an electrolyte, 
temporarily connecting said object as an 
anode with a source of electricity, passing an 
electric current from said source through the 
iron object and electrolyte, whereby oxidizing 
conditions will be furnished at the surface of 
the iron object and oxygen will there be 
united with the iron to form the protective 
coating, withdrawing the coated iron object 
from the solution, and subjecting the said ob 
ject to an annealing temperature, substan 
tially as described. 

2. The method of applying a preservative 
coating to iron objects, which consists in tem 
porarily inserting the object to be treated in 
a solution of caustic soda as an electrolyte, 
temporarily connecting said object as an 
anode with a source of electricity, passing an 
electric current from said source through the 
iron object and electrolyte, whereby oxidizing 
conditions are furnished at the surface of the 
iron object and oxygen will there be united 
with the iron to form the protective coating, 
and thereupon discontinuing the flow of cur 
rent through the iron object, substantially as 
described. 

3. The method of applying a preservative 
coating to iron objects, which consists in sub 
jecting the iron object to be treated to an oxi 
dizing reagent, passing a current of electric 
ity from said object through the oxidizing re 
agent to furnish oxidizing conditions at the 
surface of the iron object and cause the union 
of oxygen with the iron, and subjecting the 
Coated iron object to an annealing tempera 
ture, substantially as described. 

4. The method of changing iron at the sur 
face portions of iron objects to a protective 
coating of iron oxid, which consists in tem 
porarily subjecting the iron object to be 
treated to caustic alkali and at the same time 
passing a current of electricity from said ob 
ject through said caustic alkali to furnish oxi 
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dizing conditions at the surface of the iron 
object and cause the union of oxygen with 
the iron, and thereupon discontinuing the 
flow of current through the iron object, sub 
stantially as described. 

5. The method of changing iron at the sur 
face portions of iron objects to a protective 
coating of iron oxid, which consists in tem 
porarily subjecting the iron object to be 
treated to a solution furnishing alkaline con 
ditions at the iron object and at the same 
time passing a current of electricity through 
said object and solution to furnish oxidizing 

conditions at the surface of the iron object 
and cause the union of the iron with the oxy- 15 
gen to form the desired protective coating, 
whereupon the current through the coated 
iron object is discontinued, substantially as 
described. 
In witness whereof Ihereunto subscribe my 20 

name this 18th day of April, A. D. 1898. 
HENRY L. HOLLIS. 

Witnesses: 
CHARLES A. BROWN, 
GEORGE L. CRAGG. 

  


