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FROCESS OF AFTE) & PSAEATS EAR, C.R.A.A.A.G. F.E.A. 

Application filed June 7, 1923, 

This invention relates to a process of and 
apparatus for cleaning metal, and more par 
ticularly to a process of and apparatus of 
cleaning metal parts preparatory to lating. 
in order for a metal surface to be prop 

erly finished it is necessary that it be first 
thoroughly cleansed of all substances which 
might in any way interfere with the finish 
ing thereof. In the case of iron these sub 
stances frequently take the form of higher 
iron oxides, such as magnetic and ferric 
oxides, or foreign impurities such as oil. 
organic matter, and carbonaceous and 
graphitic substances. 
Due to the diversity of character' of these 

substances it is sometimes necessary to Sub 
iect the surface to a plurality of operations 
in order to insure the propel' cleaning there 
of. It is desirable that handling of the 
surfaces during the cleaning process be re 
duced to a minimum to prevent the accumu 
lation thereon of additional impurities. 
An object of this invention is to simplify 

and otherwise improve the process of clean 
ing metal surfaces preparatory to finishing. 
Another object is to improve electrolytes 

employed in cleaning metal parts. 
It is believed that the invention will be 

fully comprehended from the following de 
scription and the accompanying drawings, 
showing apparatus which may be employed 
in practicing the invention. 

in the drawings, 
Figs. 1 to 4 show cross-sectional views of 

the tanks with associated openings, suspen 
sion racks, electrolytes, and schematic cir 
cuits employed in practicing the invention: 

Fig. 5 shows an enlarged elevation of the 
improved article suspension rack, and 

Fig. 6 shows an enlarged fragmentary 
view partially in section along the line 6-6 
of Fig. 5. 

Referring to the drawings in detail, an 
earthenware tank 10 contains an electrolyte 
11, consisting preferably of ferric chloride 
with from 5% to 10% hydrochloric acid. A 
source of alternating current, for instance, 
an alternating curient genei'ator represent 
ed generally by 20, is connected so that con 
ductors from opposite terminals 21 and 22 
thereof lead, to alternate bus bai's 30 and 31. 
resting on the tank 10. Racks 50 are hung 
on these bus bars in the manner illustrated 
and may he constructed as shown in Figs. 5 
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and 6. In accordance with this structure 
WO uprights 51 of brass, support cross bars 
52, also of brass, which are fastened to the 
prights by Sitable means, for instance, 

Fivets 53. Hooks 54 of copper or iron are 
intimately connected to the cross bar in a 
nannel' to sective a water-tight contact there 
with, as for instance, by means of bolts 55. 
A tank 12, which may also be of earthen 

Ware, contains water 3. A cross bar 32 is 
stipported by the tank and fron it the racks 
a'e Suspended while washing. 60 represents 
the source of a direct current, as for in 
Stance, a direct current generator, whose 
Rositive terminal 6i is connected to a bus 
har 83 resting on insulators 40 supported by 
a tank 14. From this bus bar the lack 50 is 
Suspended. The tank 14, whose inner sur 
face may be a conductor, as for instance, a 
cast iron tank, is connected to the negative 
terminal 62 of the aforesaid direct current 
generator in such a manner that when an 
electrolyte 15 is present in the tank, the in 
nei Strface thereof inay act as a cathode, 
while the rack 50, and parts hung therefront 
vill act as an anode. It is to be understood, 
however, that a separate conductor may be 
placed in the electrolyte as a cathode in 
stead of using the inner surface of the tank 
therefor. 
An electrolyte of great efficiency to be 

used in this step of the process is com 
posed of approximately one part of sulphuric 
acid having a specific gravity of 1.84 and 
One part plure Water. A greater concentra 
tion than this is found to deleteriously affect 
the part being cleaned, while a lesser retards 
the process markedly. 
An earthenware tank 16 contains a solil 

tion it of hydrochloric acid, and supports 
34 a cross bar 

rick 50. 
in practicing the invention, the parts 67 

to be cleaned are hung upon hooks 54 in the 
rack 50, being secured thereto by wires 68 
and are immersed in a both of a soluble 
chloride, preferally a solution of hydrochio 
ric acid and feiric chloride, and subjected 
to alternating cli'i'ent theirein, alternate racks 
i.eing connected it) of posite terminals of the 
Source of this current, as explained above. 
By the use of an electrolyte of ferric chloride 
and hydrochloric acid in this step, in which 
the hydrochloric acid constitutes approxi 

froin which is suspended the 
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mately 5% or 10% of the total, the electro 
lytic action of the alternating current on 
this solution liberates hydrogen, and it is be 
lieved that the terric oxide, or the magnetic 

5 oxide scale on the iron parts, is reduced 
thereby to ferrous oxide. The hydrochloric 
acid in the solution then dissolves the re 
duced oxide. A straight ferric chloride 
solution without the hydrochloric acid lay 

10 be used in place of the above and is prete 
able to hydrochloric acid alone. By this 
operation the scale and rust are removed 
from the part, but the iron itself is not dele 
teriously affected as the gas formed during 

15 the action protects it. After being subjected 
to this process the racks are removed from 
the electrolyte, best results being obtained 
ly removing the center rack first, moving 
the outer rack to the cente', and placing a 

20 fresh rack in the outside position thus val 
cated. By moving alternate outside 'acks 
to the center every rack will be uniformly 
treated in this step of the process. 
After washing, in the tank 12, the lacks 

25 are placed in the tank 14, the inner surface 
thereof being a conductor and which tall 
contains an electrolyte comprising equal 
volumes of sulphuric acid of 1.84 specific 
gravity, and pure water, and subjected to 

30 anodic direct current, the inner surface of 

35 After being subjected to this 
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the container being connected as a cathode. 
This step is for removing oil, organic mat 
ter, and graphitic and carbonaceous sub 
stances which may remain on the surface. 

process the 
articles are again washed in the tank 12. 
The parts are then dipped in the bath, 17 

of hydrochloric acid of about 1.16 specific 
gravity, and after washing again in the tank 
12 are ready for plating. 
The rack used in the process is of a con 

struction peculiarly adapted to resist the 
corrosive action of the electrolytes and 
processes to which it is exposed, and at the 
same time conserve the amount of current 
used in the step wherein the parts are sub 
jected to anodic direct current in a sulphuric 
acid electrolyte. 
To this end a rack 50 of brass, with cop 

pex or iron hooks 54 fastened to the cross 
bars 52 thereof in a manner to insure good 
electric contact therebetween is employed. 
The brass reacts with the sulphuric acid, 
when subjected to anodic direct current 
therein, to form upon itself a film of oxide 
which acts as an insulator and prevents an 
excessive flow of direct current between the 
rack itself and the container during that 
step of the process. When first placed in 
the sulphuric acid electrolyte and subjected 
to anodic direct current there is a flow of 
current for a short period, which then drops 
markedly, thus demonstrating the insulative 
action above mentioned. The zinc oxide is 
dissolved when the current is removed and 
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the article rack is placed in the bath of 
hydrochloric acid. 
Where an iron tank is used in the above 

step it is acted upon to a slight degree well 
not in active use, ald to a still less cxtent 
when in use, as the tank is connected as: 
cathode. Corrosive action can he still 
further reduced by lining the tank with 
copper, lead, or some other protective con 
ductor. 
This process is especially valuable in the 

recialining or otherwise preparing for refin 
isling parts treated in accordance with the 
process disclosed and claimed in the Patent 
i467,174 granted September 4, 1922 to P. E. 
Kern. 
What is claimed is: 
1. A process of removing higher il'on 

oxides from a metal part, which consists in 
reducing the higher oxide to ferous oxide, 
and dissolving the reduced oxide in hydro 
chloric acid. 

2. A process of cleaning a metal part, 
which consists in subjecting the part of al 
ternating current in a solution of iron chlo 
Fide and substantial announts of hydrochloric 
acid. 

3. A process of cleaning a metal part, 
which consists in preliminarily subjecting 
the part to an electric current in a solution 
containing hydrochloric acid as a constituent 
and in subjecting said part as an anode to 
direct current in a solution of equal parts 
by volume of water and Sulphuric acid hav 
ing a specific gravity of 1.84. 

4. A process of cleaning a metal part, 
which consists in subjecting it to alternating 
current in an electrolyte of a solution of 
ferric chloride and hydrochloric acid to re 
move scale and rust therefrom, and there 
after as an anode to direct current in a sul 
phulic acid solution to remove foreign mat 
ter. 

5. A process of cleaning a metal part, 
which consists in subjecting it to alternating 
current in an electrolyte of ferric chloride 
containing 5% to 10% of hydrochloric acid, 
specific gravity 1.16, and thereafter as an 
anode to direct current in a sulphuric acid 
solution. 

6. A process of cleaning a metal part, 
which consists in subjecting it to alternating 
current in an electrolyte of a soluble chlo 
ride, and thereafter as an anode to direct 
current in a sulphuric acid solution. 

7. A process of cleaning a metal part, 
which consists in subjecting the part to al 
ternating current in a chloride solution, 
subjecting it as an anode to direct current 
in a sulphuric acid electrolyte, and then 
Washing it with hydrochloric acid. 

8. A process of cleaning a metal part, 
which consists in subjecting it to alternating 
current in an electrolyte of a soluble chlo 
ride, and thereafter as an anode to direct 
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current in a solution of equal parts, by 
volume, of water and of sulphuric acid, 
specific gravity 1.84. 

9. A process of cleaning a metal part 
preparatory to plating, which consists in 
suspending the part in a bath of a soluble 
chloride, subjecting it to alternating current, 
washing said part in water, placing it in a 
bath of equal parts, by volume, of water 
and of sulphuric acid, and subjecting it to 
anodic direct current, washing it, placing 
it in a bath of dilute hydrochloric acid, and 
washing it again. - 

10. A process of cleaning a metal part, 
which consists in subjecting it to alternating 
electrical current in an iron chloride solution 
to remove scale therefrom, Washing the part 
in water, subjecting it as an anode to direct 
current in a solution of equal parts, by 
volume, of water and of sulphuric acid hav 
ing a specific gravity of 1.84, Washing the 
part in water, washing it with a solution of 
hydrochloric acid, and thereafter Washing 
it in water. 

11. A process of cleaning a metal part, 
which consists in supporting said part on a 
framework, suspending the framework in an 
electrolyte, passing electric current from the 
support and part through the electrolyte to 
coat the exposed surface of the framework 
with a non-conductino film, and continuing 
the passage of the current from the part 
through the electrolyte. 

s 

12. A process of cleaning a metal part 
preparatory to plating, which consists in 
suspending the part from a rack, placing it 
in a bath of a soluble chloride, subjecting 
it to alternating current therein, washing it, 
placing it in a bath of equal parts, by 
volune, of water and sulphuric acid having 
a specific gravity of 1.84, subjecting it to 
anodic direct current therein, washing it, 
placing it in a bath of dilute hydrochloric 
acid, and Washing again. 

13. A process of cleaning a metal part, 
which consists in placing it in a bath of 
fellric chloride containing 10% of hvdro 
chloric acid, subjecting it to alternating cur 
rent therein, Washing it in water, placing it 
in a bath of equal parts, by volume, of 
Water and of sulphuric acid having a specific 
gravity of 1.84 contained in an iron vessel, 
connecting it as an anode to a direct current 
while the iron vessel is connected as a 
cathode, washing it, placing it in a bath of 
dilute hydrochloric acid, and washing again. 

14. A solution for electrolytically cleaning 
a metal part, comprising iron chloride and 
substantial amount of hydrochloric acid. 

15. A solution for electrolytically cleaning 
a metal part, comprising an iron chloride 
solution containing 5% to 10% hydrochloric 
acid. 
In witness whereof, I hereunto subscribe 

my name this 26th day of May A. D., 1923. 
SUMNER REDWAY MASON. 
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