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UNITED STATES PATENT office 
2,554,943 

ELECTROPLATING APPARATUS 

Quentin Boyles Farmer, Dundaik, Md., assignor 
to Bethlehem. Steel Company, a corporation of 
Pennsylvania, 

Application October 25, 1945, Serial No. 624,388 
(C. 204-206) 6 Claims. 

My invention relates to an improvement in 
the art of electroplating of steel strip, and more 
Specifically to the proper maintenance of coat 
ing uniformity by the provision of a new type of 
anode.-- 
A difficulty often encountered in the continuous 

electroplating of steel strip is the proper main 
tenance of a uniform distribution of coating 
throughout the width of the strip. In the con 
tinuous electroplating of steel strip the former 
Commercial practice has been to use a number of 
fixed parallel anodes, of Substantially the Saire 
Width, throughout the length of the plating bath. 
Such a practice obviously cannot produce a uni 
form thickness of coating if the width of the 
Strip, as is necessary in connercial practice, is 
changed from time to time. 
When fixed anodes only are used, and where 

strip which is wider than the fixed anodes is in 
troduced into the plating line, the coating on 
the edges of the strip will be considerably less 
in weight than the coating at the center of the 
strip. ... Conversely, when strip of a width nar 
rower than the fixed anode is run, the coating 
Weight of tin is much greater at the edges than 
at the center of the Strip. 
One object of my invention is to provide a new 

type of anode which will produce a more uni 
form coating on the metallic strip. 
A second object is to provide an anode Which 

can be readily positioned in the plating tank. 
Another object is to maintain a continuous 

plating operation regardless of the width of the 
strip used. 
: Another object is to conserve plating metal. 

... To aid in the description and to be considered a 
part of the specification of this invention the 
following drawings are included: 

Figure i is a diagrammatic top plan VieW ShoW 
ing the relative position of the fixed and adjust 
able anodes of this invention; 

Figure 2 is a transverse vertical section of the 
adjustable anodes on the line 2-2 of Figure 4; 

Figure 3 is a detailed partial elevation of the 
anode adjusting mechanism; 

Figure 4 is a partial longitudinal vertical Sec 
tion on the line 4-4 of Figure 2, 

Figure 5 is a detailed plan view showing roll 
mechanism upon which the anode noves along 
the Support bar; 

Figure 6 is a section of the anode bus bar con 
nection on the line 6-6 of Figure 2, 

Figure 7 is a Section of the anode clamp and 
Support bar on the line - of Figure 2; 

Figure 8 is a Section of the anode clamp, Sup 
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2 
port bar and roll means for moving the anode on 
line 8-8 of Figure 2; 

Figure 9 is a section of the anode clamp roll 
CIn the line 9-3 of Figure 8. 

Referring to the drawings in detail, the nu 
neral represents a plating tank containing a 
plurality of fixed vertical anodes 2, followed by 
a series of adjustable narrower vertical anodes 3. 
The fixed anodes rest on a support A, and the 
Supporting bar 2 for the adjustable anodes rests 
On a similar Support 5. The metal strip S, 
Which acts as the cathode, operates around rolls 
i and 8, and einters tank at 9 and leaves 
the tank at 2. The strip travels alternately over 
and Under the Succession of anodes. Adjustable 
anodes 3, as depicted in Figure 1, are arranged 
in tanden, that is, tWO anodes on one side of 
the tank are followed by two on the opposite side 
of the tank, etc. ihese adjustable anodes 3 are 
free to be in oved from their location at the side 
of the tank to a position wherein the center 
line of the anode corresponds with the center ine 
of the tank . The adjustabie anode 3 is 
bolted to a connecting clamp 22, at the top of 
Which is located a Set of two rols 23, which oper 
ate over a Supporting bar 2 . The adjusting 
mechanism 24 operates the anode 3 backward 
and for Ward by means Of connecting rod 25. At 
tached to each anode S is a copper bus bar coin 
nection 26 carrying a graduated scale which in 
dicates the relative position of anode 3 from 
its starting position near the side of the tank i. 
Electric connections 2, for supplying current 
to anode 3, are attached to bar 26. 

For the preferred embodiment of the inven 
tion. I shall describe the use of adjustable anodes 
in an electrolytic tin-plating line, wherein Solu 
ble tin anodes are used to plate steel strip having 
a width greater than that of the anodes. Thirty 
two fixed soluble tin anodes, 28 inches wide, are 
placed in alignment in the plating tank and 
spaced from each other at a distance of 8 inches. 
The anodes are 8 feet high and 4 inches thick. 
Beyond the first group of 32 anodes are 8 more 
fixed anodes, 26 inches wide, and Spaced 8 inches 
apart. At the exit end of the tank are placed 8 
adjustable Soluble tin anodes, also spaced at a. 
distance of 8 inches. The fixed anodes, having 
the shape of a rectangular prism, are aligned in 
the tank So that the Wide, or main, faces are in 
parallel relationship, With the narrow faces op 
posing opposite sides of the tank. The adjust 
able anodes 8 feet, 9 inches high, 4 inches thick 
and 12 inches wide, are arranged in tandem, two 
anodes on the left Side of the tank followed by 
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two on the right side, two more on the left and 
finally two on the right. The fixed anodes are 
molded so as to carry a projecting ear on each 
side at the top of the member. The ears rest 
on a support 28, built into the side of the tank 
and thus hold the anode in position. The ad 
justable anodes, as previously described, are bolt 
ed to a connecting metal clamp, the clamp car 
rying a roll mechanism at the top. The rolls, in 
operating over the support bar 2, permit the 
anode to have free movement backward and for 
ward through its path of travel, that is, recipro 
cally, for a distance of 12 inches, from the side 
of the tank to the center of the tank. As shown 
in the drawings a motor driven moving mecha 
nism, connected to the anode by means of a con 
necting rod, can be used to place the anode at 
any desired point within its limit of travel. The 
distance of travel of any adjustable anode in 
cludes that distance from a point at which the 
outer edge of an adjustable anode, at one side 
of the tank, extends beyond the corresponding 
edges of the fixed anodes to a point at Which the 
vertical center line of the adjustable anode is in 
Substantial alignment with the vertical center 
line of the tank. If preferred, the anodes can be 
moved by hand. 
In Operating the continuous plating line, the 

metal Strip to be plated, after having been cleaned 
and rinsed in any conventional manner, said 
strip acting as the cathode, is introduced into the 
tank under the first bottom roll, passes upwardly 
in front of the first fixed anode, over the first top 
roll, there downwardly between the first and sec 
Ond fixed anodes and equidistant from them. 
From there the Strip passes under the second 
bottom roll and thence between each successive 
anode. The top rolls act as contact rolls. The 
strip is aligned so that the center line of the strip 
is coincident with the center line of the fixed 
anode. 
To compensate for variations in coating weight, 

adjustable anodes are arranged in the tank as 
Outlined above. As the adjustable anodes can be 
moved to any desired position from one side of 
the tank to the center of the tank, and as there 
are four adjustable anodes operating from one 
side of the tank and four anodes from the oppo 
site side, Sufficient adjustment can be made to 
provide for a uniform distribution throughout the 
Width of the Strip. The outer edge of the adjust 
able anode, when in its starting position at the 
edge of the tank is several inches beyond the 
corresponding edge of any of the fixed anodes to 
compenSate for Wide Strip. In order to aid the 
operator in locating the anodes at the proper dis 
tance from the Side of the tank, a copper bar, 
which is attached to the anode holding device, 
Caltries a Scale graduated in inches. This bar 
passes over the side of the tank and the Scale is 
readily seen by the operator. 
When plating strip having a width greater 

than that of the fixed anode, there will ordinarily 
be a deficiency of coating on the edges of the 
Strip; in Such case the movable anodes will be 
placed along the outer edges of the srip so that 
the said outer edges may receive sufficient addi 
tional coating to compensate for the deficiency 
leSulting from the action of the fixed anodes. 

Conversely, where the strip is narrower than 
the fixed anodes the outer edges thereof will be 
overplated and the central portion will be un 
derplated. In Such case the inovable anodes will 
be moved in Wardly from the outer edges of the 
Strip SO as to plate the central portion of the 
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4. 
strip. The position of the movable anodes may be 
varied, depending on the width of the strip, from 
a position in which they are located opposite the 
edges of the strip to an extreme one in which 
the movable anodes are arranged directly behind 
each other as shown in dotted lines in Fig. 1. 
As a result of the foregoing combination of 

fixed anodes and adjustable anodes having a 
width substantially less than that of the fixed 
anodes I am able to plate uniformly strips hav 
ing a wide range of widths. With fixed anodes 
having a width of 28' and adjustable anodes 
having a width of 12', I can produce a substan 
tially uniform coating upon Strip of any width 
between 18'' and 34''. 
By using the adjustable anodes the variation of 

coating weight throughout the width of the strip 
can be held within a range of 0.02 pound of tin 
per base box, while With fixed anodes alone the 
range Was between 0.04 and 0.06 pound of tin per 
baSebOX. 
By the term “fixed anode' as used herein, I 

mean an anode Which is fixed against lateral 
movement in the plating tank. 
Although I have outlined a process and appa 

l'atus Whereby this invention can be used in a 
tin electroplating line, it is to be understood that 
the invention should not be so restricted but can 
also be used in the electroplating of other metals 
such as zinc, nickel, etc. Further, in the process 
and apparatus described, Soluble anodes have 
been used, but it is apparent that the invention 
Could be used as Well where insoluble anodes are 
employed. 

Having thus described my invention what I 
claim as new and desire to secure by Letters Pat 
ent is: 

1. An apparatus for the continuous electro 
plating of metallic Strip of different widths com 
prising a tank containing a plurality of vertical 
anodes aligned in tandem with the main faces 
of the anodes in parallel relationship, said 
anodes being fixed against lateral movement and 
having a width substantially equal to the mean 
Width of the Strip to be electroplated and not less 
than two narrower vertical anodes, one of said 
narrower anodes being reciprocally laterally ad 
justable from One side of said tank to a point 
at which the vertical center line of the anode is 
in Substantial alignment with the vertical center 
line of the tank and another of said narrower 
anodes being reciprocally laterally adjustable 
from the opposite side of said tank to a point at 
Which the vertical center line of the anode is in 
Substantial alignment with the vertical center 
line of the tank, said narrower anodes having a 
Width less than one-half the width of the fixed 
anodes, means to reciprocally laterally adjust the 
narrower anodes and means to move the strip 
between and past the anodes. 

2. An apparatus for the continuous electro 
plating of metallic strip comprising a tank con 
taining a plurality of vertical anodes aligned in 
tandem with the main faces of the anodes in par 
allel relationship, said anodes being fixed against 
lateral movement and having a width substan 
tially equal to that of the strip to be electro 
plated, followed by a series of narrower, laterally 
adjustable, vertical anodes, pairs of said adjust 
able anodes being aligned in tandem, alternately 
On opposite sides of the tank, means to recipro 
cally laterally adjust the adjustable anodes and 
means to move the strip between and past the 
anodes. 

3. An apparatus for the continuous electro 
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plating of metallic strip comprising a tank con 
taining a vertical anode, said anode being fixed 
against lateral movement and having a width 
substantially equal to that of the strip to be 
electroplated followed by a series of narrower, 
laterally adjustable vertical anodes, pairs of Said 
adjustable anodes being aligned in tandem al 
ternately on opposite sides of the tank, means to 
reciprocally, laterally adjust the adjustable 
anodes, and means to move the strip between 
and past the anodes. 

4. An apparatus for the continuous electro 
plating of metallic strip of different widths com 
prising a tank containing a vertical anode, said 
anode being fixed against lateral movement and 
having a width substantially equal to the mean 
width of the strip to be electroplated, and not 
less than two narrower vertical anodes, one of 
said narrower anodes being reciprocally laterally 
adjustable from one side of said tank to a point 
at which the vertical center line of the anode 
is in substantial alignment with the vertical cen 
ter line of the tank and another of said narrower 
anodes being reciprocally laterally adjustable 
from the opposite side of said tank to a point at 
which the vertical center line of the anode is in 
substantial alignment with the vertical center 
line of the tank, said narrower anodes having a 
width less than one-half the width of the fixed 
anodes, means to reciprocaliy laterally adjust the 
narrower anodes and means to move the strip 
between and past the anodes. 

5. An apparatus for the continuous electro 
plating of metallic strip of different widths com 
prising a tank containing a plurality of vertical 
anodes aligned in tandem with the main faces 
of the anodes in parallel relationship, said anodes 
being fixed against lateral movement and hav 
ing a width substantially equal to the mean width 
of the strip to be electroplated and not less than 
two narrower vertical anodes, one of said nar 
rower anodes being reciprocally laterally adjust 
able from a point at one side of said tank at 
which its outer edge extends beyond the corre 
sponding edges of the fixed anodes to a point 
at which the vertical center line of said narrower 
anode is in substantial alignment with the ver 
tical center line of the tank and another of said 
narrower anodes being reciprocally laterally ad 
justable from a point at the opposite side of 
said tank at which its outer edge extends beyond 
the corresponding edges of the fixed anodes to 
a point at which the vertical center line of said 
narrower anode is in substantial alignment with 
the vertical center line of the tank, means to re 
ciprocally laterally adjust each of the narrower 
anodes;between a point at which its outer edge 
extends beyond the corresponding outer edges of 
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6 
the fixed anodes to a point at which its vertical 
center line is in substantial alignment with the 
vertical center line of the tank, and means to 
move the strip between and past the anodes. 

6. An apparatus for the continuous electro 
plating of metallic strip of different widths com 
prising a tank containing a vertical anode, said 
anode being fixed against lateral movement and 
having a width substantially equal to the mean 
width of the strip to be electroplated, and not 
less than two narrower vertical anodes, one of 
said narrower anodes being reciprocally laterally 
adjustable from a point at one side of said tank 
at which its outer edge extends beyond the corre 
SpOnding edge of said fixed anode to a point at 
Which the vertical center line of said narrower 
anode is in substantial alignment with the verti 
cal center line of the tank and another of said 
narrower anodes being reciprocally laterally ad 
justable from a point at the opposite side of said 
tank at Which its outer edge extends beyond the 
corresponding edge of the fixed anode to a point 
at which the vertical center line of said narrower 
anode is in substantial alignment with the verti 
cal center line of the tank, means to reciprocally 
laterally adjust each of said narrower anodes be 
tween a point at which its outer edge extends be 
yond the corresponding outer edge of the fixed 
anode to a point at which its vertical center line 
is in substantial alignment with the vertical cen 
ter line of the tank, and means to move the strip 
between and past the anodes. W 
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