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1. 
This invention relates to a process for cleaning, 

stripping and polishing metal surfaces. 
Heretofore, highly alkaline solutions such as 

Sodium Orthosilicate solutions have been used for 
electrolytically cleaning metal surfaces. It was 
found that such processes did not perform a suf 
ficiently good job of cleaning and removing the 
oxide and scale. Also because of the high alka 
linity of these solutions the workmen associated 
with these processes frequently suffered from skin 
diseases. These highly alkaline solutions were 
also objectionable since they attack the paint and 
enamel upon the parts to be cleaned. Further 
more, this and similar processes do not lend them 
selves readily to automatic conveyorized mecha 
nized operation because the films that are built 
up during the transfer from one tank to another 
are not removed by Such a cleaning process and 
become a source of trouble. 

It is an object of my invention to provide a 
process of cleaning including removing oxide and 
scale from metal surfaces which is more thorough 
and which is less injurious to workmen employed 
thereon. 

It is another object of my invention to provide 
a process of cleaning and/or removing oxide and 
Scales from metal Surfaces which will be effective 
when used in automatic conveyorized mechanized Operation. 

It is another object of my invention to provide 
a process of cleaning and/or removing oxide and 
Scale from metal surfaces of articles in which 
paint and enamel on the articles cleaned will not 
be attacked. 

It is still another object of my invention to : 
provide a process of cleaning and/or removing 
oxide and scale from metal surfaces which will 
also polish the metal surfaces, 

It is another object of my invention to provide 
a process for cleaning and polishing cast iron 
and steel surfaces which will also remove copper 
therefrom, 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawing, wherein a preferred form of the 
present invention is clearly shown. . 
In the drawings the figure illustrates, partly 

diagrammatically, one form of apparatus which 
may be used to carry out my improved process. 
I have found that by the use of phosphates in 

conjunction with other means, such as a wetting 
agent, or electric current, or a suitable acid or any 
combination of these, metal surfaces may be 
cleaned almost absolutely free of all traces of 
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oxide and scale. Preferably my process employs 
an electrolyte formed of a low alkaline solution 
having a pH value less than 10.5, preferably a 
low alkaline phosphate Solution. Such as One Se 
lected from a group consisting of tetrasodium 
pyrophosphate, sodium metaphosphate and SO 
dium hexametaphosphate. This electrolyte is 
kept at a fairly high temperature and the metallic 
surfaces to be cleaned are immersed in the elec 
trolyte. The electrolyte is kept in agitation either 
by the movement of the metallic surfaces through 
the electrolyte or by some other suitable means. 
The process may be performed either anodically 
or cathodically, but preferably the current is 

15 passed from the metallic Surfaces as anodes to a 
suitable cathode in contact with the electrolyte. 
To obtain more rapid action a suitable wetting 
agent, a suitable acid or both may be included 
in the electrolyte. In some cases the process may 

20 be used non-electrolytically. 
Referring now to the drawing, there is shown 

an overhead conveyor 20 including a chain 22 
carrying a plurality of hooks 24 insulated from 
the conveyor for supporting articles to be elec 

25 trolytically cleaned and polished. The articles 
include a sealed unit type compressor 26 having 
cast iron and steel surfaces to be cleaned, an 
aluminum tray 28, a copper plate 30, and a cast 
iron reciprocating compressor 32. These are car 
ried through the electrolyte 34 contained in a 
tank 36 of some suitable material such as metal 
or earthenware. 
The electrolytic bath is provided with a suit 

able Cathode 38 of some suitable material such 
as copper, iron or nickel. This cathode 38 is con 
nected to a source of power, shown diagrammati 
cally as a battery 40 for passing current from 
the articles 26, 28, 30 and 32 as anodes through 
the electrolyte 34 to the cathode 38. This is ac 
complished by connecting the other terminal of 
the battery to a contact bar 42 which the sup 
ports 44 for the hooks 24 contact when the air 
ticles are in the bath in order to complete the 
circuit. The contact portions 44 are insulated 45 from the conveyor by the insulating sections 46. 
The conveyor, when in operation, lowers the 

articles into the bath, connects them to the source 
Of power, and moves the articles through the bath 
so as to cause agitation of the electrolytic bath 

60 adjacent the metal surface to be cleaned. After 
wards the articles are removed from the bath and 
carried into rinsing tanks and other such means. 
Preferably, the electrolyte comprises an aqueous 
Solution of from 2 to 10 oz. per gallon of tetra 
sodium pyrophosphate. It has been found de 

O 

30 

40 



2,428,141 
3 

sirable to add a suitable Wetting agent to the 
electrolyte. This increases the rapidity of the 
cleaning and/or removal of oxide and Scale. 
However, this is not absolutely necessary for the 
success of the process. Throughout the electro 
lytic treatment, the electrolyte is maintained at 
a temperature of between 180' and 210 F. or 
more. The current used is preferably at a poten 
tial of from 7 to 12 volts. 
Copper, copper alloys, nickel, aluminum and 

similar metal surfaces may be thoroughly cleaned 
and polished by this process. When operated 
anodically, this process not only thoroughly 
cleans the exposed metal surfaces but it also 
polishes them. This action is particularly no 
ticeable upon copper and copper alloys. Where 
only traces of iron oxide and rust are present 
upon the iron and steel surfaces, these are also 
thoroughly cleaned and polished in this solution. 
Furthermore this process may also be used for 
removing immersion or electro-chemical deposits 
of copper on iron and steel at the Same time the 
iron and steel parts are being cleaned anodically, 
since the copper is removed from the iron and 
steel as a part of their anodic cleaning process. 
When more than traces of oxide coatings or 

rust are present upon iron and steel surfaces, 
it is desirable to use about 10 Oz. per gallon of 
tetrasodium pyrophosphate in the electrolyte to 
gether with an annount sufficient to reduce the 
pH value to about 9 of an acid, such as acetic, 
citric, phosphoric, sulfuric, hydrochloric, nitric, 
and hydrofluoric acids. This solution may be 
used electrolytically or in a purely mechanical 
process. For still heavier oxide coatings, the 
pH value may be further lowered by the addi 
tion of more acid with a lower limit of . Like 
wise for lighter oxide coatings, less acid may be 
used with an upper limit of 10.5. Such a Solu 
tion may be used for other metal surfaces. 
Immediately following the electrolytic treat 

ment, the articles are rinsed in clean Cold run 
ning water with cold water sprays; following 
this, the articles are rinsed in clean soft hot run 
ning water at a temperature of 200 F. or more; 
finally, the articles are dried by air-blasts. After 
drying, the parts may be coated with an oil mix 
ture where it is necessary to prevent rusting. 

If desired, the electrolyte itself may be agitated 
by some other suitable means. 
movement of the articles by the conveyor through 
the bath may be relied upon to provide sufficient 
agitation to remove any polarization or similar 
electrical effect. It is not necessary to use the 
conveyor or any such means for carrying out this 
process. 
Sodium metaphosphate and sodium hexameta 

phosphate have somewhat similar properties as 
tetrasodium pyrophosphate and may be used in 
its place for cleaning in substantially the same 
way. Other low alkaline phosphate may also be 
used. However, tetrasodium pyrophosphate is 
preferred. 
I find that, in using this process, certain paints 

and black enamel, which may be upon the 
articles, are not attacked. Therefore, this proc 
ess may be used for painted and enameled articles 
which have exposed metal surfaces requiring 
cleaning. This is a particularly desirable ad 
vantage, since occasionally parts, after they have 
been painted or enameled, require reoperation 
and require cleaning of this type as a part of 
thereoperation procedure. 
While it is desirable to maintain as set forth 

the specified temperatures, voltages and concen 
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4. 
tration, it is possible to use a Solution of be 
tween 1 and 12 oz. per gallon of tetrasodium pyro 
phosphate and to keep the temperature as low 
as 150 F. Also, voltages as low as 2 to 3 volts 
may be used for cleaning purposes, but for clean 
ing and polishing it is desirable to use at least 
4 volts or more. 

While the form of embodiment of the inven 
tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
night be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
1. The process of electrolytically cleaning, 

Stripping copper from, and polishing the surfaces 
of ferrous articles which comprises immersing 
said Surfaces in an electrolyte consisting essen 
tially of an aqueous solution of between two and 
ten ounces per gallon of tetrasodium pyrophos 
phate maintained at a temperature above 180° F. 
and passing a direct electric current at a poten 
tial between seven and twelve volts from said 
Surfaces as anodes to a suitable cathode in Con 
tact with said electrolyte. 

2. The process of electrolytically stripping cop 
per from steel which comprises immersing said 
steel in an electrolyte consisting essentially of 
an acidified aqueous Solution of an alkali pyro 
phosphate at a temperature of about 150 F. the 
pH of the Solution being between 9 and 10.5 and 
passing a direct electric current at a potential 
of about 3 volts from said steel as anode to a 
suitable cathode in contact with said electrolyte. 

3. The process of electrolytically stripping cop 
per from the surfaces of ferrous metal which 
comprises immersing said surfaces in an elec 
trolyte consisting essentially of an aqueous solu 
tion of between One and 12 oz. per gallon of 
an alkali pyrophosphate at a temperature be 
tween 150' F. and 210 F., passing a direct elec 
tric current at a potential of 3 volts or more 
from said surfaces as anode to a suitable cathode 
in contact with Said electrolyte, and agitating 
the electrolyte adjacent said surfaces during the 

5 passage of the current. 
4. The process of electrolytically polishing cop 

per containing metal surfaces which comprises 
immersing said surfaces in an electrolyte con 
sisting essentially of an aqueous solution of be 
tween 1 and 12 oz. per gal. of an alkali pyro 
phosphate at a temperature between 150 F. and 
210 F., passing a direct electric current at a 
potential of 4 or more volts from said surface 
as anode to a suitable cathode in contact with 
said electrolyte, and agitating the electrolyte ad 
jacent said surfaces during the passage of the 
current. 
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