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In the usual process of electrolytic cleaning of 
metal, the metal is passed through, or hung in, 
a tank containing an alkaline solution and is 
cathodically connected in an electric circuit sup 
pied with current at 6 to 12 volts. This pro 

my invention. The cleaning operation is car 
ried out in a cleaning chamber, to which clean 
ing solution is supplied from a reservoir and from 
which it constantly flows out, carrying with it 
the dirt removed from the metal. This removes 
the danger of the clean metal being soiled by an 
accumulation of dirty scum, the violent agitals 
tion of the solution in the cleaning chamber 
keeps the anode surfaces clean and prevents a 
continuous rise in the polarization voltage. 60 known formulas, 

- 
The temperature can be controlled because the 
reservoir is free to hold a cooling coil and the 
heat generated by the electric current is imme diately carried off to the reservoir by the solution 
discharging from the cleaning chamber, the used 

duces a current density of at least 10 amp./sq. ft. solution being replaced by solution from the 
and causes a vigorous evolution of hydrogen gas reservoir at the controlled temperature. 
Cn the cathode. The improvement in the The invention is well suited to the cleaning of 
cleansing action over straight cleaning is be- metal strip, the cleaning chamber, in this case, 
lieved to be due to several causes, including 10 being arranged so that the strip will enter and 
the formation of free alkali at the cathode, the leave it through gates and will be subjected in 
mechanical action of the hydrogen bubbles on it to streams of cleaning solution. The clean 
the surface of the cathode tending to lift the oil ing solution can be allowed to escape from the 
film and to assist in its emulsification, and the cleaning chamber through the same gates by 
agitation of the solution, caused by the evolu- is which the metal strip enters and leaves. tion of gas, which constantly brings fresh solu- In electrolytic cleaning the cathodic cleaning 
tion to the cathode surface. . . . . w is . Sometimes followed by anodic treatment of 
A primary, object of my invertion is to render much shorter duration, for instance, where a de 

the electrolytic cleaning process more rapid and posit upon the metal from the cleaning solution 
efficient by supplementing the effects of the 20 in the cathodic treatment must be removed be 
usual process by a vigorous mechanical action fore electroplating. In accordance with my in 
brought about by throwing a forceful stream of vention a cleaning chamber for cathodic treat 
cleaning solution against the metal. The clean- ment can be supplemented by a cleaning chan 
ing action is accelerated by the impact of the ber for anodic treatment, and, in the case of 
Solution, which physically tears away the dirt continuous strip, the duration of treatment can 
as it is loosened by the dissolving and electrolytic be governed by the relative lengths of the 
action. At the same time the dissolving action cathodic and anodic cleaning chambers. Any 
becomes more rapid, due to the continuous sup- number of cleaning chambers can be used and 
ply of new solution to the metal surface and its they can be arranged with cathodic and anodic 
greater pressure against the metal surface. chambers in alternation or in any other desired 
A number of difficulties are encountered in Sequence, . . . . electrolytic cleaning tanks as now operated. In Because of the greater efficiency of the clean 

the first place the cleaning is carried out in a ing process according to my invention, the appa 
tank which is constantly accumulating the dirt ratus required for the same work can be smaller. 
from the metal, leading to the danger of re- 3. Where it is a question of treating strip which 
contamination of the metal from the scum in is running at a certain speed determined by 
the tank. other units of a combination of apparatus, the 

In the second place, there is a gradual rise in length of space required for the electrolytic 
the polarization voltage at the anodes, which is cleaning can be considerably shortened. 
only partially corrected by making the anodes in 40 While I have mentioned particularly the use 
the form of grids of very large surface. . . . of an alkaline cleaning bath, the invention is 

In the third place, the temperature of the also applicable to electrolytic pickling and bright 
cleaning solution cannot be properly controlled. dipping. . This temperature should be somewhat below the The invention will be explained in detail by 
boiling point for best results, preferably about 45 reference to two illustrative forms of apparatus 
180' F. The current generates heat, leading shown in the accompanying drawings, wherein 
to boiling of the solution, which cannot be con- Fig. 1 is a longitudinal vertical section of an 
trolled, because the large anodes choking the electrolytic cleaning apparatus in accordance 
tank do not permit effective use of cooling coils. with my invention; 
These and other difficulties are overcome by 50 Fig. 2 is a vertical cross section of the same apparatus on the line 2-2 of Fig. 1; 

Fig. 3 is a detail section on the line 3-3 of Fig. 
1; and Fig. 4 is a vertical longitudinal section of an 
other form of apparatus in accordance with my 
invention. 

In the apparatus shown in Figs. 1 to 3 a tank 
is provided as a reservoir for alkaline cleaning 

solution 3, which may be of any of the well 
Above the tank are arranged 

  



2 
a series of cleaning chambers 5, 7, 9 and , etc., 

, those shown being only a part of the full comple 
ment, though fewer may be employed if desired. 
As indicated by the break in the apparatus illus 
trated in Fig. 1, it may be considerably longer 
and the number of cleaning chambers corre 
spondingly greater. This apparatus is designed 
for cleaning continuous strip metal indicated at 
3. Each cleaning chamber is composed of two 
box-shaped members 5 and 7 provided with 
horizontal flanges 9, 2, 23, 25, 27, 29, 3 and 
33. The flanges 27 and 29 and the flanges 3 and 
33 are separated by sheets of insulating material 
35, since in this particular apparatus the upper 
half of the cleaning chamber is to be electrically 
charged oppositely to the lower half. The two 
halves are clamped together by bolts 3 having 
metal washers 39 bearing upon washers 4f of in 
sulating material, which protect the bolts 37 
from contact with the flanges 29 and 33. . At the 
upper end the bolts have nuts 43 bearing upon 
bridge clamps 45, and lock nuts . 

O 

2,807;928 
The metal strip 3 is continuously fed through 

the cleaning chambers by the pairs of rollers 
03, 05, O7, 09, , 3. Ceaning solution 

is pumped by pump 9 from the reservoir 
through the filter press 83 to the pipes 67, where 
it jets out through the slots 69 in streams di 
rected against the upper and lower surfaces of 
the strip 3. Electric current passes from the 
generator through the positive bus. bar to the 
upper half 5 of the first cleaning chamber, thence 
through the cleaning solution to the upper side 
of the metal strip 3, The current leaves the 
lower side of the metal strip and passes through 

20 

The space 49 between flanges 9 and 2i consti 
tutes an entrance gate through which the metal 
moves into the cleaning chamber and the space 
5 between flanges 23 and 25 constitutes an exit 
gate from which the metal leaves the cleaning 
chamber. Within these spaces are buttons or 
ribs 53 of insulating material, to hold the metal . 
strip f3 out of contact with the metal parts of 
the cleaning chamber. 

30 
The bottom half of the 

cleaning chamber is fixed by screws 55 to chan 
nel bars 57 extending across the tank. The chan 
nel bars are supported by insulating posts 59 upon 
fanges 6 secured to the side walls of the tank 3 
f. Screws 63 fix the channel bars to the insulat 
ing posts 59 and screws 65 secure the insulating 
posts to the flanges 6. 
Within each half of each cleaning chamber is 

a pipe 6 provided with a longitudinal slot or se 
ries of perforations at 69 to emit a stream of 
cleaning Solution directed against the upper and 
lower sides of the metal strip 3. The cleaning 
solution is supplied through pipes 1 connected 
by nipples 73 and sections of hose T5 to the pipes 
67, and by a pipe it to the pressure side of a 
pump 79. The suction side of the pump is con 
nected by a pipe 8 to the inside of the tank t. A 
filter press 83 may be inserted in the pipe 77 to 
remove solids from the cleaning solution. With 
in the tank is a cooling coil 85 supplied with 
coolant from a refrigerator unit 87. 
Running along the series of cleaning cham 

bers are bus bars 89 and 8 connected respective 
ly to the positive and negative poles of a genera 
tor 93. The positive bus bar 89 is connected by a 
lead 95 to the upper half 5 of the first cooling 
chamber, while the negative bus bar 9 is con 
nected by a lead 97 to the lower half 7 of the 
first cleaning chamber. The connections are re 
versed at the second cleaning chamber, where the 
upper half 5 is connected by a lead 99 to the 
in 2gative US 23 SB 3.1ad the owe half is con 
nected iy a lead to the positive bus lar 33. 
ihe connections are thus alternated through the 
series of cleaning chanbers. 

Pairs of rollers 863, 605, 8, 38, G 3 and ; is 
feed or support, the metal strip 3 through tie 
series of cleaning chambers. The pair of rolliei's 
A has the additional function of stripping the 
cleaning solution from the metal strip efore it 
passes beyond the end wall of the tank . 
The apparatus operates in the following Rain 

ge w 

'' 
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the cleaning solution to the lower half T. of 
the cleaning chamber, from which it returns 
through lead 97 and bus bar 9 to the generator. 
At the second cleaning chamber the current from 
the positive bus bar 89 goes to the lower half 

of the cleaning chamber, thence upward 
through the solution, the metal strip, and the 
solution again to the upper half 5 of the clean 
ing chamber, from which it returns through lead 
99 to the negative bus bar 9. Thus in the suc 
cessive cleaning chambers the current flows al 
ternately downward and upward, and both sur 
faces of the metal strip receive cathodic treat 
meat and anodic treatment. The current is COs 
centrated principally across the Spaces between 
flanges 9 and 2 and flanges 23 and 25, but 
some of the current also passes through other 
parts of the cleaning chamber. In the course of 
its travel through the cleaning chamber the metal 
strip 3 is subjected to the streams of cleaning 
Solution issuing from the pipes 6 and the clean 
ing action due to solution and electrolytic activ 
ity is thus accelerated by the mechanical action 
of the streams of cleaning solution. The clean 

40 

ing solution flows out of the cleaning chambers 
through the gates 49 and 5 from which it falls 
into the reservoir . This solution therefore con 
stantly carries out of the cleaning chambers the 
dirt and grease removed from the metal. The insulating strips 35 extend into the cleaning 

45 

50 

chambers close to the edges of the metal strip 
83 to guide the strip and to prevent short-cir 
cuiting of the electric current around the strip. 
There is considerable heat evolved in the clean 
ing chambers, much of which is carried to the 
reservoir with the returning cleaning solution 
and is absorbed by the Tefrigerating coils 85. 
-The escape of cleaning solution from the clean 
ing chambers is controlled by the spacing of the 
fianges 9 and 2 and the flanges 23 and 25, as 
well as by the shape and size of the insulating 
buttons or ribs 53. 

In the form of apparatus shown in Figs. 1-3 
the metal receives the same periods of anodic 
and Cathodic treatment, since in one cleaning 
chamber the upper side of the metal strip is 
being treated cathodically while the lower side 60 

65 

70 

75 

is being Subjected to anodic treatment and in 
the next cleaning chamber the conditions are 
reversed. It is sometimes desirable to make the 
till ration of one kirid of treatment longer than 
the otzei", particularly to give a longer cathodic 
treatment than anodic treatment. The appa 
ratus shows) in Fig. 4 is designed for this pur 
poS3. A reservoir 35 has mounted on it is ca 
thodie cleaning chamber 2 and an anodic clean 
ing chairaber 29, the manner of mounting the 
cleaning chambers on the reservoir being the 
Sane as before. In this case both the upper 
and lower halves of the cleaning chamber 2 
are coinected by leads 3 to the positive bus 
bar 83, while both halves of the anodic cleaning 
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chamber 29 are connected by leads 33 to the 
negative bus bar 9. Thus the current travels 
from the positive bus bar through the leads 3 
and the upper and lower walls of cleaning cham 
ber 27 through the cleaning solution to the 
strip 3, and longitudinally through the strip into 
cleaning chamber 29, where it passes through 
the cleaning solution to the upper and lower 
walls of the cleaning chamber 29 and through 
leads 33 to the negative blas bar 9. The por 
tion: Cf the metal strip 3 in the cleaning cham 
ber 27 is therefore a cathode, while the portion 
in cleaning chamber 29 is all anode. The cham 
ber 27 in this case is, for example, five times 
as long as the chamber 29, thus giving a ca 
thodic treatment of, for instance, ten seconds and 
an anodic treatment of two seconds. In order 
to compensate for the greater electrode surface 
in chamber 27 than in chamber 29 there may 
be provided a shunt connection 35 with a rheo 
stat 37. This shunt connection makes contact 
with the strip 3 by a brush 39 and is con 
nected at its other end to lead 33. Conforming 
to the greater length of chamber 27 there are 
provided five jet pipes 67 above and five below 
the strip 3. If desired, the single long cathodic 
cleaning chamber 27 could be replaced by a 
number of short cleaning chambers giving a total 
length equal to the one long one. 
Aside from the differences noted the second 

form of apparatus is the same as the first, hav 
ing the same means for circulating the cleaning 

O 
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tion. These have not been shown in the draw- . 
S. 
For electrolytic pickling and bright dipping an 

apparatus similar to that shown in Fig. 4 may 
be used, but with separate tanks under the two 
cleaning chambers. The pickling and bright dip 
ping may be carried out as described in the patent 
to Hogaboom and King No. 1,865,470. The two 
chambers should be so proportioned that the 
metal can be given a treatment of 60 to 90 sec 
onds in the first chamber and from 4 to 12 sec 
onds in the Second chamber. The circuit should 
be arranged as shown in Fig. 4, so that the metal 
will be cathodic in the first chamber and anodic 
in the second: The acid bath for the first cham 
ber is preferably a sulphuric acid solution of 
32 Bé. and is maintained at a temperature of 
140°F. In the second chamber a 46 Bé. Solution 
of Sulphuric acid and a temperature not higher 
than 60 F. are preferred. The concentrations 
and temperatures may, however, be varied within 
the boundaries described in the aforesaid Patent 
No. 1,865,470. A current of 10 to 150 amperes 
per Square foot of cathode surface may be used 
in the first chamber, and in the second chamber 
a current of 25 to 200 amperes per square foot 

40 
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of anode surface, depending upon the tempera 
ture of the solution. 
While the term "cleaning solution' generally 

denotes an alkaline detergent bath, in the foll 
lowing claims it is to be construed in the broader 
sense of any electrolytic solution having a capac 
ity for cleaning metal under the influence of an 
electric current. 

claim: 

00 

1. Apparatus for cleaning the surfaces of metal 
strip, comprising a cleaning chamber provided 
with entrance and exit gates for the strip to 70 
travel through longitudinally, said gates being . 

3 
bounded by opposed electroconductive surfaces of 
large area, provided with means for insulating the 
strip therefrom, means for applying cleaning so 
lution to both sides of the strip in the cleaning 
chamber in opposed forceful transverse streams 
and thereby flushing the cleaning solution over 
the strip and out through said gates, and means 
for establishing an electric circuit ... passing. 
through the surface of the strip and the cleaning 
Solution in contact therewith. 

2. Apparatus for cleaning the surface of metal 
strip, comprising means forming a cleaning 
chamber completely enclosed except for two gates 
for entrance and exit of the strip by longitudinal 
movement, means for applying cleaning solution 
to both sides of the strip in the cleaning chamber 
in opposed forceful transverse streams, whereby 
to flush cleaning solution over the strip in said 
chamber and out through said gates, and means 
for establishing an electric circuit passing 
through the surface of the strip and the solution 
in contact therewith. 

3. In apparatus for cleaning continuous metal 
Strip, a cleaning chamber comprising closely 
Spaced electroconductive surfaces of large area 
provided with insulating means for spacing and 
guiding the strip between said surfaces, means 
for forcing opposed streams of cleaning solution . 
against the oppositesides of the strip and through 
the Spaces between said electroconductive sur 
faces and the two sides of the strip, and means. 
for establishing an electric circuits passing 
through the surface of the continuous strip and 
the cleaning solution in contact therewith. 

4. A method of electro-cleaning metal strip 
which comprises passing the strip longitudinally 
through the interior of an approximately closed 
cleaning chamber by way of restricted entrance 
and exit gates extending longitudinally of the 
Strip, Supplying cleaning solution to the interior 
of said cleaning chamber in opposed forceful 
transverse streams directed against the opposite 
faces of said strip within the interior of said 
cleaning chamber and thereby expelling a stream 
of cleaning solution from the cleaning chamber 
along each face of the strip by way of at least 
One of said restricted gates through which said 
strip is longitudinally passing, and passing elec 
tric current between each face of the strip and 
the cleaning solution in contact therewith. 

5. Apparatus for electro-cleaning metal strip 
which comprises an approximately closed housing 
forming an interior cleaning chamber of rela 
tively large volume with relatively restricted en 
trance and exit gates forthe metal strip in pass 
ing through said chamber, means for continu 
ously feeding the metal strip through said clean 
ing chamber and gates, means for delivering 
cleaning solution into said interior cleaning 
chamber in the form of opposed forceful streams 
against the opposite faces of the metal strip pass 
ing therethrough, means for spacing the metal 
strip from the walls of said entrance and exit 
gates to provide passageways along the two faces 
of said strip for the escape of cleaning solution 
from the interior cleaning chamber outwardly 
through said gates, and means for passing elec 
tric current between the cleaning solution and 
strip. 
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