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Patented Nov. 30, 1948 2,454,935 

UNITED STATES PATENT OFFICE 
2,454,935 

CONTENJOUS WERE AND STREP ELECTRO 
PROCESSENG MACHINE 

Constantine G. Miller, Chicago, III., assignor to 
The Meaker Company, Chicago, I., a corpora 
tion of Illinois 

Application June 27, 1945, Serial No. 601,837 
(C. 204-209) Claim. 

1. 
This invention relates generally to apparatus 

and particularly to improved methods for electro 
processing of metal. The more important aspect, 
of the invention involves electro-chemically 
cleaning and electro-plating continuously moving 
articles and material Such as wire. This applica 
tion is a continuation in part of my co-pending 
application Serial No. 245,169, now Patent No. 
2,431,065, filed December 12, 1938. 
The apparatus and method of this invention 

are specifically adapted for electro-plating round 
Or flat Wire, strip steel, metal ribbons, cables, 
tubing and the like. 

It is an object of this invention to provide an 
improved electro-plating method or process which 
Will rapidly and completely clean Wire or metal 
strip material and apply a uniform adherent 
metal coating thereto while the wire is moved 
through a suitable machine. 
Another object of the invention is to provide 

an improved electro-processing method for treat 
ing multiple strands of wire or strips wherein 
electric current is conducted to the strands by 
means of contact finger members which are self 
adjusting and self-protecting. 
A further object is to provide an improved 

electro-processing technique or method in which 
the distance between the cathode wire or wires 
being treated and the anode or anodes is main 
tained substantially constant notwithstanding 
the Wearing down or disintegration of the anode 
brought about by the electrolytic action. An 
other object is to provide an improved method 
for electro-processing wire, metal strip, metal 
ribbons or cables in which the electrical energy 
required to carry on the electrolytic action re 
mains Substantially the same throughout the en 
tire operation. 
A still further object is to provide apparatus of 

this nature and more particularly an improved 
method of operating such apparatus in which an 
electrical contact member is caused to insure 
electrical contact with the moving wire or strip 
being treated at all times regardless of the 
Smoothness or imperfections of the surface of 
the strip. 
The above objects are carried out in brief by 

providing apparatus which lends itself to the 
improved methods of electroprocessing and in 
Which the Cathode wire being treated is caused 
to be moved closer to the anodes as the latter 
Wear down by the electrolytic action to thereby 
retain a given distance between the cathode or 
cathodes and anode or anodes and the same ef 
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In order that the conductors which supply elec 
tric power to the cathode wire or wires will con 
tinue to make contact With these wires when the 
latter are shifted nearer the anode from time to 
time, a special frame is provided which insures 
firm contact between the Conductor and the Wire 
or wires and this frame is mounted on a main 
frame which supports the cathode wire or wires 
so that as the latter is moved toward the anode 
the power carrying conductor or conductors are 
moved in like manner. 
The invention will be better understood When 

reference is made to the drawings in which: 
Figure 1 represents a general view of the cool 

ing, circulating, and filtering System for main 
taining the electro-galvanizing solution in proper 
working condition; 

Figure 2 is a vertical sectional view transverse 
of the galvanizing tank with certain parts broken 
away, showing the adjustable contact finger 
frames and the mechanism by which the cathode 
wire or wires in addition to these frames can be 
lowered in order to make up for the wear at the 
anodes; 

Figure 3 is a vertical sectional view taken along 
line 3-3 in Figure 2, and showing the particular 
construction of the adjustable contact fingers; 

Figure 4 is a detail view of the adjustable finger 
frame taken on the line 4-4 in Figure 2 and 
looking in the direction of the arrows; 

Figure 5 is a detail view of the adjustable 
frame construction taken on the line 5-5 of 
Figure 2 and looking in the direction of the 
arrows; 

Figure 6 is a detail vertical sectional view taken 
along line 6-6 in Figure 1, looking into the end 
of the galvanizing tank and showing the ar 
rangement of the electrolyte return conduit 
means. 

Referring to the drawings in detail, the numeral 
designates the pay-off and take-in reels or 

Swifts employed for feeding the wires 2 as work 
pieces through the apparatus. These wires are 
passed under the guide or ducking sheaves 3 
through an electrolytic solution contained in an 
electro-galvanizing tank 4. The wires constitute 
the cathode and are to be electroplated. There 
after, they are run out of the galvanizing tank 
under the right-hand set of sheaves 3 and sub 
jected to a spray rinse (not shown). 
The' electro-galvanizing solution as used in the 

galvanizing tank 4 is constantly removed from the 
tank, cooled or otherwise treated to replenish the 
metal, and returned to the galvanizing tank, as 

fective internal resistance of the electrolytic bath. 55 illustrated in Figure 1. In this arrangement, the 
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circulating pumps 5 have their pressure pipes the electrical contact finger members 22 are 
positioned at the for Ward end of the electro- mounted on the shaft 26 of the carrier frame gen 
plating tank so as to move the electrolyte through erally designated 27. This carrier comprises the 
the tank and discharge it through the pipes 7 into contactfinger shaft 26 and glass rod 28 which are 
the cooling tower 8. From the cooling tower, the 5 positioned transverse of the tank and are re 
electrolyte flows by gravity through the pipe or tained in the flanged and supporting member 29. 
conduit 9 into the circulating tanks 40 which are The glass rod-28 positions the wires 2 with re 
interconnected by the pipes f : " spect to the fingers 22 so that proper contact can 

Provision is made for storing a certain amount be made with the wires by the fingers. 
of the electrolyte in one of the circulating tanks 10 The entire unit is vertically adjustable in the 
f2. Entrance and exit of electrolyte from the brackets 30 by means of the threaded rod mem 
tanks is valve controlled through the pipes T3 and hers 31. The latter extend through apertures in 
i4 so that the electrolyte may be permitted to flow the overhanging bracket portion 32, and are se 
directly into the circulating tanks and/or storage cured thereto by the nuts 33 threaded onto the 
receptacle 2 as required. Conduit 4 providesz ends of the rods as shown in Figure 2. By ad 
Common exit from the tanks of the electrolyte vancing or retracting the nuts 33, vertical ad 
through the pipe 5 which fprms a return inlet justment of the shaft 26 and glass rod 28 is ob means for admitting electrolyte to the electro- tained. The brackets 38 are fastened to the angle 
plating tank 4. The inlet pipe i5 is positioned at irons 33, forming the ledge at the sides of the gal 
the opposite end of the tank from which the elec- 20 vanizing tank by means of the bolts 35. 
trolyte is Withdrawn, as illustrated in Figue 1. Guide members 36 are positioned on the angle The gutletopening of the pipe 5 is attened iron supports 37 by the bolts 38. The guides are 
and beft outward, as at IS (Figure 5), Sö ast supported below the laterally extending flange 39 

rolyte over the surfacelevel as shown in Figures 3 and 5. These guides are 
iverflow pipelied continicates 25 provided with a slot 40 for accommodating the 

With the pipe 5 and the top of one of thei vertical movement of the member 29 and integral cgaminicating dirgulating tanks is to present flange portion 39, as shown in Figures 3 and 5. 
- 1 - a. The angle iron supports 37 are suitably anchored 

to the inner walls of the galvanizing tank, as 

distribute the ele 
thesolution. Ano 

girflowing of th 
ecome filled for any reason." - - - 

of the electrolyte is provided for by 30 shown in Fig. 2. The metal parts are rubber coy 
18. The ered or otherwise insulated against contact with 

con- the electrolyte. Screw locked members 41 are 
d-fil- provided adjacent the ends of the glass rod 28. 

The purpose of this adjustability of the con 
tactfinger frame 2 is to maintain a constant 
distance between the wire or wires being galvan 
ized and the surface of the anode or anodes 23 

means of the pump iT'ahdate 
outlet side.9f the filter press pump to the alterg nected by the pipe (9t ' 
tered electroyeeturns toth 
tank through the conduit 20. It is the electrolyte in the galyanizing taikis 
flowing from one end of the tank to the oth of the circulating system in a dirt which are positioned below the wire. As the 

t to sthe directional, nq - anodes wear away, that is, decrease in thickness, 
'ogalvanizi 40 this frame can be lowered so that the wire and contact finger can be correspondingly lowered. 

In this manner, a uniform distance can be main 
...A. - - - - - . . . . . . . .-----...-vi. tained at all times between the wires and the of vertically arranged spaced dams' 2. Thes anode. This saves power and keeps the resist 

dams are made of Wood, phenolic condensation 3 ancé between the anode and cathode more unit 

and wheng . . 
lined. Eit within. 

iodigit of any other suitablématerial which is form. In this connection, it will be appreciated 
resistant to the action of the electrolyte employed that means may be provided for adjusting the 
The latter is forced to E. over each successive positioning of the anode relative to the Wire or 
dain which dais are placed w r en- wires to achieve the same effect. All that is nec 

50 essary is to have the contact fingers, wires and 
A --- anodes mutually adjustable so that their relative 

-- a 3.n this say the electrolyte positions may be varied to provide a predeter 
is circulated above the bottom of the tank and is mined distance between the anodes and the wire. 
kept in éonstant móvement over the electrodes. As a practical matter, it is better to move the con 
and theyires. is tact fingers and wires rather than the anodes on 
The angdes 23 extend lengthwise.oyer the tank account of the fact that the anodes are quite and parall to the wires passing...therethrough heavy and cumbersome and unyieldy structure 

gagement of the electric 
the yires and between 
anoge electodes 23, in 

and rest an electical gonduiting members 24. might have to be employed in case the anodes The latter are in turf stipported on a fra rk were adjusted with respect to the contactfingers 
and workpiece wires. 
When the machine is first started up or the 

anodes have been renewed, assuming that the 
anodes are about two inches thick, and the wire 
passes from one inch to 1% inches above the an 
odes, it has been observed that in a matter of 
only a few days the anodes dissolve from the top 
and thereby reduce their thickness. Therefore, 
more resistance is set up and higher voltage must 
be used to maintain the same current density for 
the same rate of deposit, which results in more 
power being consumed per unit of metal depos 
ted. As an example, if the wire is an average of 

s 25 

tricaller 
tan Ethelief metal, from the opposite polarity nelinch away at the start and if the anodes wear 

" " " " downto half the thickness, then the wire will be 
it will be obseryed that 75 two inghes away from the anodes, and it would 
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require more voltage to force the current through 
and greater expenditure of power to deposit the 
required quantity of metal. However, by the use 
of the adjustable cathode finger and frame, as 
each row of cathode fingers are adjusted sep 
arately, these can be lowered gradually from day 
to day and the voltage remains the same and 
therefore the expenditure of power remains con 
Stant regardless of the size or thickness of the 
anodes. 
Another advantage of being able to move the 

cathode and anodes with respect to one another 
and particularly in lowering the cathode in direct 
relation to the wear-down or disintegration of 
the anode is that the electrolytic action can be 
carried to a point where the anodes reduce to a 
mere sliver before they must be removed, thereby 
Saving the expense of recasting large quantities 
of Suitable anodes. A still further advantage is 
that in removing anodes, the small anode stubs 
can be piled on top of one another or on top of 
the new anodes and as many sections of cathode 
figures can be adjusted as desired just so they 
Will maintain an equal distance relation between 
the cathode and the pile of Small stubs through 
out the tank. 
The adjustability of the cathode wire or wires 

With respect to the anode or anodes also offers 
considerable advantage from the standpoint of 
COSt production per ton of wire to be galvanized 
because the power consumed is maintained 
strictly constant notwithstanding the continual 
Wearing a Way of the anode. Thus, the mill knows 
exactly what the power consumption will be per 
tOn Of Wire for a given Weight coating after a 
first trial run because this consumption will not 
change from day to day or from week to Week. 

Electrical contact finger construction. 
The improved construction of the electrical 

contact fingers 22 is shown in Figure 3. This 
member comprises a Weight pressed finger or 
stem 32. The contact member may be made of 
braSS or copper alloy or other Suitable electrical 
conducting material having the required strength 
and hardness. The finger member is rotatably 
Inounted on the shaft 26 Which is Wertically ad 
justable in the frame 2. Integral with or at 
tached to the contact finger 22 is an arm 43 
carrying a slideable weight 44. This weight may 
be positioned on the arm by means of a set screw 
is as shown in Figure 3. 

Positioned around the finger member 42 there 
is a loosely fitted porcelain insulator covering 46. 
The covering is provided with a slot 47 which 
receives a cotter pin 48 driven tightly through 
the contact finger 42. Inasmuch as the opening 
4 is much larger than the Shank of the Cotter 
pin, the porcelain cover 46 is permitted to slide 
over the finger. At the lower end of the cover 46 
there are overhanging ear portions 49 between 
Which the Wire or strip being processed Or treated 
passes. An opening 50 in the bottom of the por 
celain covering allows the end portion 5 of the 
contact finger member to protrude and contact 
the wire or strip 2. The end of the finger portion 
5 may be grooved or shaped to fit the surface 
of the strip or wire being contacted. 
The upper part of the finger 42 terminates in an 

enlarged portion 52 which is provided with a 
rectangularly shaped socket opening for receiv 
ing the member 53. The latterforms a bell 
crank with the member 43 and is adapted to 
rotate about the shaft 26. It will be understood 
that the finger 42 and the member 53 may be 
integral, if desired. The members 52 and 53 are 
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6 
bolted or secured together by means of a bolt 54 
to which is also secured the electrical terminal 
55. A flexible electrical conductor 56 connects 
the terminal 55 with the other terminal 57 which 
is in turn secured to the bus bar 58. The elec 
trical connections are made in this manner to 
the negative side of the electric current generator 
(not shown) so as to make the wire the cathode 
in the electro-plating solution. The lower end 
Of the finger or stem, 42 is accurately grooved to 
snugly receive the wire cathode. 
When the wire or strip 2 is not passing through 

the jaws of the insulated member 46, the latter 
drops down and protects the end of the contact 
finger portion 5 from acquiring a layer of de 
posited metal. This avoids interference with the 
electrode function of the contact finger when a 
wire or strip is passing through the electroplating 
Solution. When the contact finger is in place and 
is riding on the wire, the latter holds up the 
porcelain cover 46 and allows the brass or contact 
finger portion 5 to ride directly On the Wire. 
In this position the tip of the contact finger may 
become coated with metal which is being plated 
on the wire, but as the splices and imperfections 
On the Wire pass along, the porcelain cover is 
moved up and down knocking off the loose spongy 
metal and thus maintaining a clean electrical 
contact. There is thus provided a novel self 
cleaning and self-protecting electrical contact 
finger mechanism. It is apparent that the sub 
Stantially stationary contact finger and recip 
rocably movable porcelain cover structure is more 
effective in its cleansing and protecting functions 
than Would be the case if the covering were main 
tained stationary and the contact finger were 
permitted to move. Moreover, by always insur 
ing an absolute and firm contact between the 
finger 42 and the wire or strip 2 due to the urge 
of the Weighted member 44 Sparking and other 
electrical complications are avoided at the con 
tact between the finger and the wire workpiece. 
It is, therefore, advantageous to assign the self 
cleaning and Self-protecting functions to the cow 
ering and not to the contact finger because the 
covering can be readily permitted to move over 
the contact finger without causing any disruption 
of contact between the finger and the Wire. 

It Will be understood that the invention is not 
limited to the exact details of construction and 
operation since obvious modifications may be 
made in the disclosed method of galvanizing or 
in the apparatus for carrying out that method 
without departing from the spirit and scope of 
the description. 

Having thus fully described my invention, what 
I claim as new and desire to Secure by Letters 
Patent is: 
Apparatus for electroplating simultaneously a 

plurality of strips comprising a tank containing 
electrolyzing solution, a plurality of fixed soluble 
anodes in said solution, means for moving Said 
strips through the solution, and means for main 
taining a relatively constant distance between 
said strips and anodes, said last mentioned means 
comprising a frame including an upper and a 
lower rod extending in parallel relationship across 
said tank, said lower rod comprising a supporting 
member located beneath the strips and adapted 
to be located beneath the surface of the elec 
trolyzing solution and supporting said strips in 
parallel relationship, said frame having means 
for adjusting said lower rod and the strips Sup 
ported thereon toward said anodes as said anodes 
become smaller, a plurality of conducting fingers 
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swingably mounted on said upper rod and yield 
held in contact with the strips, and an insus 
g sleeve mounted on each of said fingers, 
means for maintaining a relatively constant S 

brackets mounted on the tanksides, vertically 
mounted screws and nuts mounted on said frame, 
said screws extending through said brackets and 
supported thereon, a pair of arms forming parts 
of said frame and extending downwardly on-op 
posite sides of the tank connecting together 
in rigid relationship said upper and lower rods 
for adjustably maintaining the position Qf said 
frame, including said lower-rod, and guides on the 
opposite vertical sides of said tank for guiding 
said pair of arms, said lower rod and said con 
ducting fingers and for opposing the frictional 
drag of said strips on said fingers and lower rod, 
said arms serving to maintain the proper distance 
between the lower ends of 
lower rod. 

CONSTANTINE G. MILLER. 

distance between said strips and anodes including 5 
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said fingers and said 20 
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