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Patented Jan. 8, 1946 2,392,687 

UNITED STATES PATENT OFFICE 
APPARATUs rotoriana WRE 
Application February 15, 1943, serial No. 475,908 
. . . 7 Claims. (Cl. 204-206) 

The invention relates generally to the electro 
plating of wire, and more particularly to the con 
tinuous electroplating of wire and the like to 
produce a uniform and adherent coating. . . . 

In the conventional practice of electroplating 
wire the plating anodes do not completely sur 
round or encircle the wire, and are located at a 
Substantial distance from some parts of the wire. 
in the plating solution. This arrangement re 
quires a high electroplating voltage and tends to 
produce polarization at the electrodes, which not 
Only sets up increased resistance to the flow of 
plating current, but causes evolved gas to ac 
Cumulate on the surface of the Wire, and Such 
accumulated gas produces rough deposits in the 
coating which crack and peel off when the wire 
is sharply bent after coating. 

, Moreover, in conventional practice the current 
density which can be used is limited by the heat 
ing effect of the current on the solution and the 
wire, and consequently the rate of electroplating 
is correspondingly limited. 

Furthermore, in conventional electroplating of 
wire, the wire is often reeved up and down a num 
ber of times during the plating operation, and 
this requires added equipment which in the case. 
of heavy gauge wire is heavy and expensive both 
as to initial cost and maintenance. Y 
I have overcome these difficulties by utilizing a 

tubular preferably cylindrical anode completely 
encircling the moving wire being electroplated, 
and by constantly rotating said, anode to subject 
every part of the wire surface to the same anode 
conditions, while circulating plating solution a 
through the tubular anode at a rate calculated to : 
maintain ideal plating conditions, 

It is therefore a general object of the present 
invention to provide novel apparatus and meth 
ods for electroplating wire, so as to overcome all 
the disadvantages present in prior practice. . 
A more... specific object is to provide for con 

tinuously electroplating wire with a minimum of 
electroplating voltage. . . . . . . . . . . . . 
Another object is to provide for increasing the 

current density which can be used in electroplat 
ing : Wire and ; thus produce a higher rate of 
electroplating. ". . . . . " . " " . . . . . 

Another object is to provide for substantially 
eliminating polarization at the electrodes during 
the electroplating of wire. . . . . . . . - 
*A further object is to provide an improved 
method and apparatus for electroplating wire in 
which the wire travels in a straight horizontal 
path. ...' . . . . . . . . . . 
A still further object is to provide a high speed 

without peeling or cracking. 

economical method of producing electroplated 
wire having a uniform, fine-grained and ad 
herent coating which will stand severe bending 

These and other objects which will be apparent 
from the following description are accomplished 
by the improvements comprising the present in 
vention, which is illustrated by way of example in 
the accompanying drawings and herein described 

() and claimed. Referring to the drawings 
Figure 1 is a diagrammatic side view on a small 

scale of a complete wire electroplating line em 
bodying the present invention; 

lis Fig. 2 is an enlarged somewhat diagrammatic 
longitudinal view, partly in section and partly 
in elevation, of a preferred embodiment of one 
of the units for carrying out the electroplating 
step of the invention; 

Fig. 3 is a transverse sectional view as on line 
3-3, Fig. 2; 

Fig. 4 is a transverse Sectional view as on line 
4-4, Fig. 2; and 

Fig. 5 is a transverse sectional view as on line 
5-5, Fig. 2. r 
Similar numerals refer to similar parts through- . 

out the drawings. . . . . 
For COnvenience, the invention is shown and 

described as applied to the electroplating of steel 
30 wire with zinc, but it is obvious that within the 

scope of the appended claims the invention is 
applicable with slight modifications to the elec 
troplating of wire with a variety of other metals. 

For example, in plating wire with a heavy de 
posit of copper, it is advantageous to use a copper 
cyanide strike in a section of my novel plating 
apparatus, followed by a water rinse; and then to 
use: an acid copper electrolyte in one or more ad 
ditional sections of my novel plating apparatus. 

U Also, for obtaining very heavy plating depos 
its with relatively fine-grained structure, it is de 
sirable to plate alternately from alkaline and acid 
electroplating solutions in separate sections. or 
units of my novel plating apparatus with thor 
ough water rinsing between sections. - 

Referring first to Figure 1, wires W are fed 
continuously to the electroplating line in a well 
known manner, as by motor driven feed rolls 7, 
which pull the wires from a plurality of pay-off 

50 reels indicated at 8 and 9, over guiding rollers to, 
and 2. From the guide rollers, the wires pass 

through a welder 3, a straightening machine 4 
and feed rolls 7 into and through, a looping pit 
5 to the feed rolls 6. 

55 The wires are pulled continuously at substan 



2. 
tially constant speed from the feed rolls 6 
through the rest of the apparatus by the pulling 
rolls T, and other rolls in the line may be syn 
chronously driven if desired. When a coil from 
reels 8 or 9 is completely paid out, the feed rolls 
are temporarily stopped while the end of a new 

coil is butt welded at 3 to the trailing end of 
the wire paid out, during which operation wire is 
fed from the looping pit? 5 to the feed rolls 6. 
Rolls T are then accelerated to feed surplus wire 
from the new reel into the looping pit. . . . 
The wire treating steps following feeding rolls 
6 include cleaning, pickling, washing, plating, 

washing and drying, and these steps may be per 
formed in separate compartments or units, or 
some or all of the steps may be performed in one 
continuous compartment separated into sections 
or chambers by suitable partition walls. For 
convenience, I have shown in Figure 1 all of the . 
treatment steps except drying as being performed 
in a series of sections or chambers embodied in 
one unit. 1. 
The wires W pass from the feed rolls. f6 pref 

erably successively through a cleaning section 8, 
rinsing section 9, pickling section 20 and rinsing 
Section 2. 
high pressure water sprays and the cleaning and 
pickling sections may be electro-chemical units 
in which the cleaning and picking solution is 
jetted against the wires by nozzles electrically 
connected to one side of a generator while the 
wires are electrically connected to the other side, 
as fully disclosed in my copending apolication 
Serial No. 326.632, fled March 29, 1940, and 
entitled Cleaning and pickling of metal surfaces, 
now Patent Number 2,372.599, patented March 

The rinsing sections may include: 

O 
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3 mounted in angular supporting arms 2 which 
are pivoted at the elevation of the wires in in 
sulated beariggs 33 secured to the sides of the 
tank 2. The upper ends of the arms 32 are ad 
justably secured preferably by bolts 34 passing 
through slots in the arms, to brackets 35 mounted 
on the tank 27 and insulated from the arms 32 as 
indicated at 36. If desired, the brackets 35 may 
be made of insulating material. 
Thus, the pressure of the contact rolls on the 

wires .W can be adjusted by loosening the bolts 
34 and rotating the arms 32 about the pivots 33 
to move the rolls 23a and 23b toward or away 

-6 
erator G is connected to the arms 32 by a current 

from the wires. As indicated diagrammatically 
in Fig. 2, the negative terminal of a D. C. gens 

conductor 38, which may be conveniently con 
nected to the nuts 39 on bolts 34. Thus current 
passes from the generator G through the arms 
32 and contact rols 23a and 23b to the wires W. 
If desired, one of the rolls 23a and 23b may be an 
insulating roll such as a rubber covered roll or 
the like. , . . 
The electropiating unit 22 preferably includes 

tubular preferably hollow cylindrical anodes. 40, 
one surrounding or encircling each wire W be 
tween the pairs of contact rolls 23. The anodes 
are made of a metal which may either besoluble 
or insoluble in the plating solution. Each anode 
40 is rotatably mounted in longitudinally spaced 
bearings indicated generally at 4 and supported 
on the floor of the tank 2. The bearings 4 may 
each include a bearing cap 42 of current conduct 

35 

27, 1945. However, any conventional cleaning, 
rinsing and picking treatment may be used 
which will deliver the wires to the electroplating 
sections or units free of oil, dirt, oxides or other 
foreign matter. . 
The electroplating section preferably includes 

a plurality of identical plating units, two such 
units being shown generally at 22 in Figure ... by 
wav of example. Preferablv at both ends of each 
unit 22. the wires W pass through pairs of con 
tact rolls 23, later to be described in detail. Fol 
lowing the electroplating treatment, the wires 
are suitably rinsed in section 24, which may have 
high pressure water Snrays if desired, and then 
pass through a dryer 25 and through the pulling 
rolls f 7 to winding reels 26. 
As previously stated, it may be, desirable to 

interpose rinsing sections or units after each 
plating unit or to use alkaline and acid plating 
solutions alternately in the plating units, to adapt 
the invention for plating various metals or for 
plating thicker deposits. If such rinsing units 
are desired, they can be Substantially the same 
as the rinsing sections or units 9, 2 and 24. 

40 

45 

ing metal such as nickel which will withstand the 
corrosion effect of the plating solution and each 
cap 42 may have arcuate portions 43 for fitting 
around the anodes 40, with laterally projecting 
end fanges 44. . . . . . . 

The bearings 4 also include bearing inserts 45 
df insulating material such as micarta, for fitting. 
under the anodes. 40 and supporting the weight 
thereof. The bearing inserts 45 are in turn suit 
ably supported from the floor of the tank by means 
such as fanged plates 46 and 47 which are pro 
vided with apertures 48 and 49 respectively to 
allow free circulation of plating solution con 

50 

55 

60 

Referring now to Figs. 2 to 5 inclusive, one of 
the electroplating units 22 is shown mounted in 
a tank 27 having a lining 28 of rubber or other 
insulating material. For example, the plating 
unit 22 is shown as adapted for electroplating 
three wires, but it may be arranged for electro 
plating a larger or smaller number of wires as de 
sired. 
Each pair of contact rolls 23 preferably in 

cludes an upper roll 23a and a lower roll 23b have 

65 

ing means such as a motor (not shown). 
70 

ing arcuate grooves 29 for contacting the upper . 
and lower surfaces of the wires W as they pass 
between the rolls. The roll shafts 30a and 30b 

tained in the tank. 27. 
Means for yieldingly clamping the bearing caps 

42 downwardly against the anodes 40 preferably 
includes studs 50 secured in plates 46 and pro 
jecting upwardly through flanges 44 of the bear 
ing caps. Nuts 51 on the upper ends of the studs 
50 compress springs 52 against the flanges 44 to 
urge the bearing caps downward against the 
anodes 40. As shown in Fig. 2, the positive side 
of the generator G is electrically connected by a 
conductor 53 to the anodes 40 through the bear 
ing caps. . Studs 50 are insulated from plates 46 
by suitable insulation indicated at 50a. 
Means for rotating the anodes 40 for subject 

ing every part of the Wire surface within the 
anodes to the same électrodic conditions, prefer 
ably includes gears 55 one secured on each tu 
bular anode 0, as by a key 56. The gears 55 mesh 
with each other as shown in Fig. 4, and one gear 
is driven by a pinion 57 mounted on a drive shaft 
58 which is operatively connected to suitable driv 

Gears 
55 and pinion 57 are preferably of insulating ma 
terial such as micarta, to prevent passage of th 
plating current therethrough. 
- Means for directing plating solution into the 

front ends of the anodes 40 and for guiding the 
wires in paths axially of said anodes preferably 

may be journaled in current conducting bearings. 75 includes a nozzle 60 of insulating material such 
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along the wire, which would otherwise produce as porcelain mounted at the front end of each 

anode. Each nozzle 60 preferably has a curved 
passageway 6 receiving a vertical supply pipe 62 
at its upper end and discharging into the anode 
through an annular boss portion 63 which loosely 
fits in the front end of the anode. A guiding aper 
ture 64 for the wire W intersects the passage 6 
and is coaxial with the anode 40. Preferably a 
post or the like 65 supports each nozzle 60 from 
the floor of the tank. 
At the rear or exit end of each anode 40 is 

mounted a discharge nozzle 66 of insulating ma 
terial such as porcelain having a curved passage 
way 6, preferably of smaller cross section than 
inlet passageway 6f leading from an annular boss 
portion 68 loosely fitting in the discharge end of 
the anode, and the passageway 67 discharges ver 
tically downward into the tank. A guiding aper 

5 

3 

rough deposits of the plating. 
Accordingly, the present invention provides a 

high speed and economical way of producing 
electroplated wire having a uniform plating of 
high quality which will not peel or crack when 

10 

ture 69 for the wire Wintersects the passageway 
67 and is coaxial with the anode. A perforate sup 
port TO may be provided for supporting the nozzle 
66 from the floor while permitting plating solu 
tion to flow out of the nozzle into the tank. 

Preferably, a solution slinger disk 7 is mount 
ed on each end of each of the anodes 40, to prevent 
an excessive amount of plating solution from 
reaching the gears 55 and bearings 4 f. 

In the operation of the electroplating units, as 
the wires W pass continuously therethrough, plat 
ing solution is maintained in the tank 2 at a 
suitable level such as indicated by the dot-dash 
line I, and is pumped from the tank through the 
conduit 72 by pump 73 through the heat ex 
changer indicated diagrammatically at 74, where 
the solution temperature is adjusted to the de 
sired degree. From the heat exchanger 74 the 
solution is circulated through conduit 75 by suit 
able connections (not shown) to the inlet pipes 
62 whence it flows through the rotating anodes 
40 and back into the tank. 
Any good commercial coating solution for elec 

troplating the desired metal may be used. For 
example when plating zinc on steel, the following 
Solution is very satisfactory: 

O2./gal. 
Zinc sulphate------------------------------ 48 
Ammonium chloride---------------- - - - - - - - - 4. 

Sodium acetate---------------------------- 2 
Glucose ---------------------------------- 16 
While the plating solution is circulating through 

the rotating anodes, electric current flows from 
the generator G through the contact rolls 23 to 
the wires W, and from the wires through the plat 
ing solution to the rotating anodes and back to 
the generator. 

If the anodes 40 are made of a metal which is 
insoluble in the plating solution, the metal con 
tent of the plating solution must be replaced as 
it is plated out of solution; whereas if the anodes 
are made of a metal which is soluble in the plating 
Solution, then the anodes must be replaced as 
they are dissolved. 
Due to the fact that the tubular anodes are 

closely and uniformly spaced from all sides of the 
wires at all times and the anodes are constantly 
rotating to provide uniform anode conditions all 
around the wire, a relatively low electroplating 
voltage may be used with a high current density 
to give an extremely high plating efficiency; and 
a uniform, adherent and fine-grained coating is 
produced on the wire. The circulation of the plat 
ing solution through the rotating tubular anodes 
provides for a minimum of polarization and hence 
substantially eliminates the accumulation of gas 

20 
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the wire is bent sharply. 
The fact that the wire travels at a high speed 

in a horizontal path makes it possible to plate 
heavy gauge wire in relatively light equipment, 
with a minimum of installation and maintenance 
cost. 

For simplicity, I have confined the foregoing 
description to an arrangement of plating appa 
ratus in a horizontal path. However, my inven 
tion is not intended to be limited to a horizontal 
path as the advantages thereof are also present 
regardless of the position of the anodes. When 
the anodes are not in a horizontal path it is 
necessary to provide rolls for guiding the wires 
in the desired path to maintain the wires concen 
tric with the anodes. 

claim: 
1. Apparatus for continuously electroplating 

wire and the like including a rotatable tubular 
electrode, means for rotating said electrode, 
means for passing wire continuously longitudi 
nally in one direction through said electrode 
axially thereof, means for circulating electro 
plating solution through said tube from one end 
to the other, and means for passing electroplat 
ing current from the wire through said solution 
to said tubular electrode. 

2. Apparatus for continuously electroplating 
wire and the like including a hollow cylindrical 
anode, means rotatably mounting said anode, 
means for rotating said anode, a nozzle mounted 
at one end of said anode for delivering plating. 
solution into said anode, a nozzle mounted at 
the other end of said anode for discharging plat 
ing solution therefrom, means for continuously 
moving wire in one direction through said anode 
axially thereof while said anode is rotating, 
means for supplying plating solution to the de 
livering nozzle and means for passing an electro 
plating current through said solution between 
the wire and said anode. 

3. Apparatus for continuously electroplating . 
wire and the like including a hollow cylindrical 
anode, means rotatably mounting said anode, 
means for rotating said anode, a nozzle mounted 
at one end of said anode for delivering plating 
solution into said anode, a nozzle mounted at the 
other end of said anode for discharging plating 
solution therefrom, means for continuously mov 
ing wire in one direction longitudinally through 
said anode while said anode is rotating, both of 
said nozzles having means for guiding said mov 
ing wire axially of said anode, means for supply 
ing plating solution to the delivering nozzle, and 
means for passing an electroplating current 
through said solution between the wire and said 
anode. 

4. Apparatus for continuously electroplating 
wire and the like including a nozzle for deliver 
ing plating solution, an axially aligned nozzle 
longitudinally spaced from said delivering nozzle 
for discharging plating solution, a hollow cylin 
drical anode journaled at its ends on said nozzles, 
means for rotating said anode, means for con 
tinuously moving wire longitudinally through 
said anode in one direction while said anode is 
rotating, means for circulating plating solution 
from the discharging nozzle to the delivering 
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nozzle, and means for passing electroplating cur 
rent from the wire through said solution to said 
anode. 

5. Apparatus for continuously electroplating 
wire and the like including a hollow cylindrical 
anode, adjustable means rotatably mounting said 
anode, means for rotating said anode, means for 
continuously passing wire longitudinally in one 
direction through said anode axially thereof 
while said anode is rotating, means for circulat 
ing electroplating solution through said anode 
from one end to the other thereof, contact rolls 
engaging said wire, and an electric current gen 
erator connected in circuit with said contact rolls 
and said anode for passing electroplating cur 
rent through said solution. 

6. Apparatus for continuously electroplating 
wire and the like, including a hollow cylindrical 
anode, means rotatably mounting Said anode, 
means for rotating said anode, a nozzle mounted 
at one end of said anode for delivering plating 
Solution into said anode axially thereof and hav- . 
ing a wire guiding opening axially aligned with 
said anode, a discharge nozzle mounted at the 
other end of said anode for discharging plating 

10 

s 

20 

solution therefrom and having a wire guiding: 
opening axially aligned with said anode, means 
for continuously moving wire in One direction 
longitudinally through said nozzle guiding open 
ings and said anode while said anode is rotating, 
and means for passing an electroplating current 
through said solution between the wire and said 
anode. 

7. Apparatus for continuously electroplating 
wire and the like, including a hollow cylindrical 
anode, means rotatably mounting said anode, 
means for rotating said anode, means for con 
tinuously passing wire longitudinally in one di 
rection through said anode axially thereof while 
Said anode is rotating, means for circulating 
electroplating solution through said anode from 
one end to the other thereof, upper and lower 
contact rolls engaging said wire, means adjust 
ably mounting said contact rolls for movement 
toward and away from said wire, and a generator 
connected in circuit with said contact rolls and 
Said anode for passing electroplating current 
through said solution between the wire and said 
anode. 

JOHN S. NACHTMAN. 


