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5 Claims. (Cl. 204-211) 

This invention relates to electrolytic plating and par 
ticularly to apparatus for electrolytic plating in which 
differing weights of material may be deposited upon the 
respective sides of an elongated strip according to a 
desired “ratio.” 7 

The invention particularly relates to electrolytic plat 
ing in which an elongated strip of material to be plated 
is moved through a plating tank in and about which 
are positioned rollers for guiding the strip successively 
past a plurality of plating anodes. The anodes are cus 
tomarily positioned either in one tank or in plurality of 
tanks so that certain of the anodes plate on one side 
of the strip and other anodes plate on the opposite side 
of the strip. 

In the past, it has been customary to have an equal 
number of anodes positioned to plate on both sides of 
the strip and furthermore the anodes have been supplied 
with equal current distribution. The result of that prac 
tice has been that strips are plated on both sides with 
an equal deposit of material, whether an equal deposit 
on both sides is required or not. 

In an effort to conserve plating metal, particularly 
tin, it has been found that in many uses of tinplate, a 
considerably reduced weight of tin on one side of the 
base metal can be tolerated. f Accordingly,,the present 
invention has been developed to provide a ready means 
for so plating the opposite sides of the base metal accord 
ing to a predetermined ratio of deposit weights. It is 
conceivably possible to carry out ratio plating by com 
pletely removing certain anodes from the plating tank 
or to permanently disconnect such anodes. However, 
it is usually a difficult and time-consuming task to com 
pletely detach and remove an anode, and as for per 
manently disconnecting an anode, the anode will “cor 
rode” by building up a ?lm thereover which eventually 
will render the anode unusable. 

According to the present invention an arrangement is 
provided in which predetermined anodes plating on the 
respective sides of the base metal may be disconnected 
for given intervals of time. With a su?icient number of 
anodes provided so that they may be divided into groups, 
?rst one group and then another can be selectively dis 
connected to provide a reduced deposit of plating metal 
and yet at the same time particular anodes can be re 
activated and others disconnected over suitable time 
periods so that none of the anodes is destroyed by being 
idle too long. 

It is therefore a primary object of this invention to 
provide plating apparatus in which ratio plating may 
be accomplished by selectively disconnecting one or more 
anodes in sequence. 

Further objects and the entire scope of the invention 
will become more apparent from the following detailed 
description and from the appended claims. 
The invention may be best understood with reference 

to the accompanying drawings in which: > 
Figure 1 shows a side elevational view of a plating 

line which may embody the present invention. 
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Figure 2 shows a sectional view taken substantially 

along the line 2—2 of Figure 1. 
Figure 3 shows one form of electrical circuit for se 

lectively disconnecting plating anodes. 
Figure 4 shows an alternative circuit for disconnecting 

plating anodes. , 

I’ Figure 5 shows a somewhat more complex circuit for 
disconnecting plating anodes. 

Referring now to Figures 1 and 2, a strip S to be 
plated is guided over a plurality of upper rollers 10 and 
lower rollers (not shown) so that the strip alternately 
moves downwardly and then upwardly within a plating 
tank12. Within the tank and spaced at substantially 
equal distances from the path of strip S are a plurality 
of plating anodes 14. As is clearly shown in Figure 1, 
alternate anodes alongthe tank will serve to plate oppo 
site sides of the strip S. That is, those of anodes '14 
positioned directly beneath upper rollers 10 will be ex 
posed through the electrolytic bath to the undersurface 
of strip 10 and the alternate anodes will be exposed to 
the upper surface of the strip. ' 7 

Each of the anodes 14 is connected through a flexible 
strap 16 to one terminal of a heavy-duty electrical con 
tactor 18. The oher terminal of contactor 18 is then 
connected through a strap 20 to a bus bar 22. 
For convenience in describing the invention, each of 

the contactors as shown in Figure 1 has been designated 
with a reference numeral, beginning with 1 at the left 
hand side of the view in Figure 1. 
From the foregoing, it will be apparent that the anodes 

connected with a contactor designated by the odd num 
bers, 1, 3, etc. will plate the upper surface of the strip 
S and the even numbered contactors 2, 4, etc. will supply 
current for plating the underside of the strip. 

Referring now to Figure 3, a suitable control circuit 
according to the present invention will be described. 
In this ?gure, the control coils of contactors 18 are 
diagrammatically shown and here designated 'as 18'. 
Figure 3 shows one group of contactors arranged for 
simultaneous operation. This group may comprise a 
certain combination of either even numbered or odd 
numbered contactors. For example, as designated by, 
the numerals on each of the diagrammatic contactor 
coils 18’, the circuit in Figure 3 may control contactors 
1, 5, 9, 13, 17, and 21. Each of the coils 18' is con 
nected between a ?rst side 24 and a second side 26 of an 
electric supply line. A pushbutton start switch 28 is 
provided for completing a circuit through a master relay 
coil 30. When switch 28 is operated, current will ?ow 
through coil 30 and will close circuits through relay 
arms 30’ and 30". The circuit through arm 30’ will 
complete a holding circuit through a normally closed 
pushbutton “stop” switch 32. The circuit through relay 
arm 30" will simultaneously energize all of the illus 
trated contactor coils 18' and circuits will be completed 
from bus bar 22 through the contacts of each contactor 
18 to each of the designated anodes. 

It will be understood from the above description of 
Figure 3 that a plurality of similar control circuits may 
be arranged between supply lines 24 and 26 for providing 
overall control of each of the anodes 14 associated with 
the complete plating operations. For example, a second 
control circuit may operate the remaining odd numbered 
contactors 3, 7, 11, etc. and the third and fourth control 
circuits may operate the even numbered contactors in 
two groups. By use of this modi?cation of the invention, 
ratio plating could be obtained in which both sides of the 
strip could receive a full deposit or one or both sides could 
receive a deposit of 50% by weight since the anodes oper 
ating on either side of the strip S are arranged in two 
groups. The operating group may be interchanged at 
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preselected times to prevent destruction of any particular 
group of anodes. 

It will furthermore be appreciated that each anode may 
be controlled independently of the others. That is, a 
switchboard may be established at a convenient location 
and arrangement made for grouping control switches as 
desired, as by rotary switches and the like to actuate any 
given combination of anodes. 

It will furthermore be understood that each contactor 
18 may be provided with interlocking contacts for supply 
ing current to an indicator lamp at the switchboard When 
ever the particular contactor is closed. 

Figure 4 shows a circuit similar to that shown in Figure 
3 except that operation is simply under the control of a 
single-pole, single-throw switch 32, which completes a 
circuit through master relay 34. 

In Figure 5, there is illustrated a further extension of 
the grouping circuits described above in connection with 
Figures 3 and 4. In this modi?cation, operation of start 
switch 36 will establish a holding circuit through stop 
switch 38 and through relay arm 40" will complete 
circuits through a plurality of master relay coils 42. Each 
of the relay coils will operate a relay arm 42'. This is 
indicated in Figure 5 by the dash line extending between 
coil 42 and the same coil shown in phantom line imme 
diately above relay arm 42'. When arm 42’ is operated, 
a further circuit will be completed through the coils 44 
of two auxiliary relays. The auxiliary relay coils 44 will 
in turn operate a group of relay arms 44' associated there 
with, as indicated by the dash line extending from coils 
44 in Figure 5. Whenever the groups of relay lines 44' 
are operated, current will flow through contactor coils 
18', if individual selector switches 46 associated with each 
relay coil 18’ are closed. It will be clear from Figure 5 
how the selector switches 46 may be pre-set to generally 
establish the anodes into operating groups and operation 
of start switches such as switch 36 may energize certain 
of the anode groups. 

In any given embodiment of the invention, the on-of‘f 
time interval of operation of the various anode groups can 
be controlled either manually or automatically. That is, 
an operator may supervise a centrally located switch 
board and manipulate the control switches at predeter 
mined intervals. On the contrary, the various control 
switches may be connected with any suitable motor-driven 
switch such as a rotary drum selector switch and proper 
control of the anodes will come about automatically. 

It will be understood that the foregoing detailed de 
scription has been given only for purposes of illustration 
and the scope of the invention is to be determined from I 
the appended claims. 
What is claimed is: 
1. In electrolytic plating apparatus, a plating tank, a 

plurality of plating anodes positioned in said tank, means 
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for guiding a strip to be plated in juxtaposition to the 
anodes and for moving the strip at a predetermined con~ 
stant rate of speed, a plurality of said plating anodes being 
positioned to plate on one side of the strip and arranged in 
at least one group and a second plurality of anodes includ 
ing at least one group being positioned to plate on the 
opposite side of the strip, means for electrically connect 
ing the anodes of the groups to a source of electric current, 
said connecting means comprising electrically controlled 
switch means for each of the anodes, control circuits in 
cluding relays for actuating the switch means for pre 
determined groups of anodes and a master switch means 
for energizing said relays. 

2. In electrolytic plating apparatus, a plating tank, a 
plurality of plating anodes positioned in said tank, means 
for guiding a strip to be plated in juxtaposition to the 
anodes and for moving the strip at a predetermined con 
stant rate of speed, a plurality of said plating anodes being 
positioned to plate on one side of the strip and arranged 
in at least one group,vand a second plurality of anodes in 
cluding at least one group being positioned to plate on 
the opposite side of the strip, means for electrically con 
necting the anodes of the groups to a source of electric 
current, said connecting means comprising electrically 
controlled switch means for each of the anodes, a plurality 
of control circuits each including an auxiliary relay for 
actuating the switch means of predetermined groups of 
anodes, a master control circuit including a master relay 
for controlling selected auxiliary relays and a master 
switch means for energizing the master relay. 

3. Apparatus as in claim 2 wherein each of said switch 
means is further provided with a selector switch electrically 
connected between each said switch means and said aux 
iliary relays for selectively excluding predetermined switch 
means from operation. 

4. Apparatus as in claim 2 wherein an electrical hold 
ing circuit is completed upon energization of said master 
relay. 

5. Apparatus as in claim 2 including means to auto 
matically operate the switch means of the anode groups 
at predetermined time intervals. 
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