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UNITED STATES PATENT office 
CONTINUOUSELECTROPLATING DEVICE 

Noble Eugene Hays, Middletown, Ohio, assignor 
to Armco steel Corporation, a corporation of 
Ohio 

Application June 28, 1946, Serial No. 680,192 

My invention relates to apparatus for continu 
ously electroplating metal sheet or strip, and has 
as its general objects the solution of those prob 
lens hitherto encountered in continuous plating. 

It is an object of my invention to provide an 

11 Claims. (Cl. 204-207) 
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duced into the tank through perforations in one 

5 
apparatus in which rapid plating at high current 
densities can be carried on, and in which elec 
trical contact is made with the strip by means 
of contact rolls which are neither in the elec 
trolyte nor subject to deleterious association with 
the electrolyte, while at the same time being lo 
cated close enough to the bath to minimize elec 
trical losses due to the resistance of the strip or 
sheets. 

It is an object of my invention to provide an 
apparatus in which high velocity agitation can 
be provided at the surface of the metal being 
plated, to carry off the heat, and gases gener 
ated by the use of high current densities. 

It is an object of my invention to provide an 
apparatus which is both shorter in length and 
more rapid in its action than means hitherto 
available. - - - . . 

These and the more specific objects of my, in 
vention which will be set forth hereinafter or 
Will be apparent to one skilled in the art upon 
reading these specifications, I accomplish by that 
construction and arrangement of parts of which 
I shall now describe exemplary embodiments. 
Reference is made to the accompanying dra W 
ings wherein: 

Figure 1 is a plan view of one form of my ap 
paratus. - 

Figure 2 is a side elevational view thereof. 
Figure 3 is a longitudinal sectional view, taken 

along the line 3'-3' of Figure 4. . . . 
Figure 4 is a transverse sectional view taken 

on line 4'-4" of Figure 3. ... " 
The apparatus herein disclosed provides for 

electroplating sheet or strip metal continuously 
in a straight horizontal plane and without devia 
tion from that plane so far as my apparatus is 
concerned. This makes it possible to electroplate 
so-called “dead-soft' (i. e., untempered) flat 
rolled steel. In spite of the horizontal path of 
travel of the sheet or strip metal, I am able to 
provide a high velocity flow of the plating solu 
tion. This in turn permits me to use extremely 
high current densities, greatly shortening the 
length of the apparatus as well as the time for 
producing a coating of any given Weight. . . . . 

In the practice of my invention, I provide a 
plating tank and pass the metal to be plated 
through it, there being slots in the end walls of 
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or both side Walls at the level of the path of the 
metal to be plated, and leaves the plating tank 
through the aforesaid slots, both above and be 
low the metal. Electrolyte is introduced in sufi 
cient volume to maintain an electrolyte level well 
above the path of the metal in spite of the out 
flow; and since the slots permit an outflow of 
large Volume, the result is a very intense circu 
lation of electrolyte, localized to a large extent 
at the Surfaces of the metal being plated. 
Engaging the metal sheets or strip outside the 

plating tank and beyond the slots, I provide pairs 
of Wiping rolls which act not only to direct the 
flow of electrolyte, but on the exit side to remove 
the electrolyte from the surface of the metal. 
Beyond the wiping rolls I provide contact rolls, 
which thus are protected from the electrolyte a 
both ends of the plating tank. 
Means located beneath the wiping rolls are 

provided to catch the escaping electrolyte. These 
may be pans or troughs united with the plating 
tank and connected with reservoir and circula 
tory means located elsewhere. But it is more 
convenient to provide a reservoir tank of larger 
dimensions than the plating tank and so located 
that the plating tank lies above or partly above 
and partly within it. The circulatory means may 
then be located adjacent the reservoir tank and 
the Whole apparatus will occupy very little space. 

Referring to the drawings I have shown a 
strip of metal passing through my appartus 
horizontally in the direction of the arrows. In 
my preferred embodiment there is a main or res 
ervoir tank 2 resting upon a suitable base or floor 
and being of such height that the strip in its 
horizontal travel passes entirely above the top 
edges of the end walls of the tank. Within or 
above the reservoir tank I provide a supplemen. 
tary or plating tank 3, the relation of the two 
tanks being such that the tops of the walls of 
the plating tank extend substantially above the 
tops of the walls of the reservoir tank. The res 
ervoir tank may be of lead coated steel as 
shown; and it may be provided with a ledge 4 lo 
cated near the upper edges of its walls. Suitable 
supports 5 for the plating tank are provided; and 
the plating tank may be of wood or other con 
struction. , . . . 
The plating tank 3 is wider than the strip or 

sheets to be passed through it. . It has side walls 
which are imperforate, excepting for the elec 
trolyte flow means hereinafter described. Its 
end walls are, however, slotted as at 6 and 7 (Fig. 

the tank for the purpose. Electrolyte is intro- 55 3) to permit the passage of the strip or sheets 
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through the plating tank. The electrolyte is kept 
at a level within the plating tank substantially 
higher than the level of the slots, 6 and 7, so 
as to contact the upper anodes and to surround 
and COver the strip or sheets during their pas 
Sage through the plating tank. The electrolyte 
flows out of the plating tank through the slots 
which are substantially wider than the thickness 
of the strip and substantially longer than the 
Width of the strip; and the maintenance of the 
electrolyte level within the plating tank requires 
a continuous, 
thereto. . . . . . . . . . . 

I provide circulating means for the electrolyte 
which in the illustrated embodiment comprises 
a pump 8 driven by a motor 9 (Figure 1). The 
pump has an inlet connection fo, which may be 
valved as at , with the lower part of the res 

It also has an outlet conduit 2. ervoir tank 2. 
Which may be valved as at 3, and which makes 
connection with a weir or flow box 4 attached 
to the plating tank 3 and extending horizontally 
along the side wall of the tank. The Weir is 
closed at its ends. It will be noted in Figure 4 
that there are connections in the form of per 
forations f 5 between the weir and the interior of 
the plating tank, and that these connections are 
located at the level of the sheet or strip f passing 
through the tank. Thus both sides of the sheet 
or strip are bathed with high velocity electro 
lyte during this passage. As a precaution, and 
to avoid the necessity of too close a control of 
the pump or valves, I may provide an OverfioW 
connection (not shown) between the plating tank 
3 at the desired maximum electrolyte level, and 
the reservoir tank 2. Weirs and inlet connec 
tions may, if desired, be located along both side 
walls of the plating tank. It is to be understood 
that one of the fundamental features of this 
arrangement is that the electrolyte is introduced 
into the tank right at the level of the sheet or 
strip which is passed through the tank. And al 
though I have described this particular arrange 
ment as comprising a weir 4 provided with per 
forations 5, it is to be further understood that 
Such arrangement may comprise any suitable 
longitudinal conduit having transverse openings 
in communication with the interior of the plat 
ing tank 3, said transverse openings being Sub 
stantially at the level of the sheet or strip and 
directed towards the edge of such strip as it is 
passed through the tank. 

As indicated above, the electrolyte leaves the 
plating tank 3. through the slots 6 and T and 
flows back into the reservoir tank. Close to these 
slots at either end of the plating tank, I provide 
wiping rolls in the nature of pinch roll combina 
tions 16, 7 and i8, 9. These, pinch roll combi 
nations overlie the reservoir tank 2 as shown; and they have a triple function. They wipe elec 
trolyte from the surfaces of the strips or sheets, 
not alone to prevent the carrying out of electro 
lyte, but also to protect the contact rolls here 
inafter described; and they catch and break up 
the streams of electrolyte flowing from the slots 
6 and 7 and deliver the electrolyte quietly to the 
reservoir tank 2. They may also be used to re 
strict the outflow of electrolyte somewhat so that 
the liquid level within the plating tank is more 
easily maintained. 
The wiping rolls, while outside the plating 

tank, are located above the reservoir tank or 
other means to catch the escaping electrolyte. 
As a further means of electrolyte control I pre 
fer to groove or reduce the ends of the pinch 

rapid delivery of electrolyte 

O 
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reservoir tank 2. 

4. 
rolls as at 20 and provide dams 2 connecting 
the rolls with the plating tank. These dams will 
be Spaced further from each other than the 
greatest width of sheet or strip to be plated. 

Contact rolls in the form of pinch roll com 
binations are provided as at 22, 23 and 24, 25. 
Because of the action of the wiping rolls, the 
contact roll combinations may be brought up 
Very close to the wiping rolls, and may be lo 
cated with the wiping rolls over the ends of the 

The Wiping rolls not only re 
move the electrolyte from the surfaces of the 
Strip or sheets, but prevent splashing and splat 
tering so as to protect the contact rolls from the 
electrolyte. Hence, difficulty is not encountered 
through any tendency of the electrolyte metal 
to plate out on the contact rolls. 

I provide standards 26, 27, 28 and 29 in which 
I journal the shafts for the several lower rolls 
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25, 9, 7 and 23 of both the wiping roll and con 
tact roll combinations. These standards are con 
Veniently mounted upon the ledge 4 of the res 
ervoir tank, but may be mounted elsewhere. It 
is desired to drive the rolls, and for this purpose 
I mount Sprockets on their ends, interconnecting 
the sprockets of the lower rolls at each end of the 
tank by chains 30 and 3. Additional Sprockets 
may be provided and a chain connection 32 made 
between the rolls at both ends of the tank (see 
Figures. 1 and 2). The rolls Will be connected to 
a suitable Source of power (not shown). 
The upper roils 24, 8, 6 and 22 preferably 

have their shafts journalled in blocks slidable in 
the standards and adjustably spring controlled as 
shown, so that the pressure between rolls acting 
as pinch roll combinations may be varied as de 
sired. The wiping roll combinations may be 
made adjustable toward and away from the plat 
ing tank. The Wping rolls are preferably metal 
rolls covered with soft rubber, although they may 
be made of other materials. The contact rollis 
24 and 22 are preferably of copper or of steel cov 
ered with copper. The lower rolls 25 and 23 may 
be of similar construction; but I prefer to make 
them with Soft rubber coverings like the wiping 
rolls. These coverings absorb the shocks when 
the rolls come together under pressure off the 
ends of strips and sheets, preventing marring of 
the metalic surfaces of rolls 24 and 22. These 
last mentioned rolls are provided with Suitable 
connections to a source of electric current for 
plating, as diagrammatically indicated at 33 and 
34 in Figures 1 and 3. 
An upper set of anodes 35 and a lower set of 

anodes 36 are indicated in Figures 3 and 4. War 
ious anode shapes and arrangements are possible. 
I prefer to make the anodes in the form of elon 
gated bodies extending generally longitudinally of 
the plating tank. The upper anodes 35 have ears 
at their ends by means of which they rest upon 
rails 37 and 38 extending transverse the tank and 
serving to conduct current to the anodes. These 
rails are in turn Supported at their ends by con 
ductive straps 39 or 40 extending upwardly to 
longitudinal bars 4f. These bars are supported 
by members 42 and 43 on beams 44 and 45 which 
extend transverse the plating tank and beyond 
the side walls thereof, where they are joined at 
each end by beams S. Beyond the side walls 
of the reservoir tank I have shown standards 47 
and 48 having ledges 49 and 50. The beams 46 
are supported from these ledges by means where. 
by their height (and hence the height of the up 
per set of anodes 35) may be adjusted. These 
means may conveniently be in the form of jacks 
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5 and 52. Electrical connection may be made to 
the several straps 39 and 80 as diagrammatically 
indicated at 53 in Figure 3. 
In a similar fashion the lower anodes 36 have 

ears resting on rails 54 and 55 which at their 
ends are hung by straps 56 and 57 from longi 
tudinal rails 58. These in turn are Supported by 
members 59 and 63 on transverse beams 6 and 
62 extending beyond the side Walls Of the reser 
voir tank where their ends are joined by beams 
63. The beams 63 are adjustably supported on 
ledges 64 and 65 of the standards 4 and 48 by 
means of jacks 66 and 67. Electrical connection 
may be made to the straps 56 and 57 as dia 
grammed at 68. 
The upper and lower sets of anodes 35 and 36 

each comprise a plurality of anodes in the form 
of elongated bodies Supported at their ends as 
described. Between the individual anodes I pref 
erably provide spacer members in corresponding 
upper and lower sets 69 and 70. The Spacer 
members are made of some Suitably strong in 
sulative substance suitably resistant to the elec 
trolyte. Laminated, molded panels of paper Or 
cloth and synthetic resin Such as phenoliformalde 
hyde resin serve this purpose very well. The lower 
set of Separators may rest in grooves in mem 
bers 7 extending transversely of the plating 
tank, while their ends engage in grooves in mem 
bers 2 at the ends of the tank. 
The spacer members of the upper set 69 are 

spaced from each other by collars 73 on a series 
or transverse rods 74. To maintain alignment of 
the spacers pass bars 75 over them at intervals, 
and hold the upper edges of the spacers up against 
the under surfaces of these bars by means of eye 
bolts 76 engaging the rods 74 or collars 73. This 
prevents Sagging, and permits the rods 74 to be 
used as Suspending means. They may engage 
brackets 78 affixed to the side walls of the plating 
tank, to which they may be held by collars or 
nuts 79. 
Strip materials will usually be passed through 

the tank under tension sufficient to keep them 
in a straight path. Sheets, however, present the 
problem of unengaged ends. In my apparatus, 
the spacer sets 69 and 70 extend somewhat be 
yond the surfaces of the anodes as shown, and 
Serve not only to lead the forward ends of sheets 
or strip through the tank and between the anodes, 
but also to keep the strip or sheets out of electric 
contact with the anodes in spite of loose ends, 
and Such Sagging, buckling, Camber and the like 
as may be encountered. They also enable me 
to bring my anodes closer to the surfaces of the 
metal to be plated than would be possible other 
wise. The spacer members 69 and 70 have their 
approaching edges far enough apart to provide 
for easy passage of the sheets or strips, and also 
(for properly controlled sheets or strip) to per 
mit the flow of electrolyte over the surfaces in 
the manner hereinabove described. The spacing 
in practice may, for example, be of the order of 
1% inches. Also, I prefer to form a series of 
Small holes 80 near the adjacent edges of the 
spacers, to permit electrolyte flow even though 
a sheet or Strip may be lying against the spacers. 
Above and below the anodes, the spacers may be 
provided with larger holes 8 for general circula 
tion of the electrolyte. 

It will be noted in Figure 1 that the anodes and 
Spacers are arranged Slightly aslant in the direc 
tion of motion of the sheet or strip to prevent 
streaking or inequalities in the plated coating. 
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6 
Guide members 82 and 83 may be located be 

tween the pinch roll combinations. 
In my apparatus I have combined great anode 

capacity per unit length with means effective to 
produce a rapid circulation of electrolyte at the 
surfaces of the work being plated, whereby heavy 
current densities may be employed, greatly short 
ening the length of the apparatus for continuous 
plating. Means are provided to make electrical 
contact with the work, which means are located 
near the actual zone of plating and yet are pro 
tected from the electrolyte. 
Additions may, of course, be made to my appa 

ratus. In Figures 1 and 2, I have shown a Washer 
or Scrubber comprising spaced pinch roll com 
binations 84 and 85 (which may be coupled for 
driving and coupled to the pinch roll combina 
tions of the plating apparatus as shown). Be 
tween these pinch roll combinations are shown 
Scrubbing jet means 86 and 87, located above a 
pain 88. 
When plating iron or steel sheets with zinc, 

by way of example, it may be desired to form a 
tooth on the plated zinc surface for the accept 
ance of paints or enamels. In this event the 
Strip may be led over a knee roll 89 into a tank 
90 of the usual phosphating or “Bonderizing' 
Solution. 

In the claims which follow the term 'sheet 
metal' is intended to cover both sheet and strip. 

Modifications may be made in my procedure 
and apparatus without departing from the spirit 
of the invention. 

Having thus described my invention in an ex 
emplary embodiment, what I claim as new and 
desire to secure by Letters Patent is: 

1. An apparatus for rapid continuous electro 
plating, comprising a short plating tank having 
a pair of Opposite walls provided with horizontal 
Openings through which sheet metal to be elec 
troplated may be passed flatwise in a horizontal 
path of travel, and through which electrolyte 
leaves said tank, a longitudinal conduit having 
transverse openings in communication with the 
interior of said plating tank, said transverse open 
ings being substantially at the level of said path 
of travel, directed toward said path of travel, 
and adjacent an edge of said metal to be plated, 
pump neans for delivering electrolyte to said 
tank through said conduit and its said transverse 
OpeningS, SO as to produce rapid circulation of 
the electrolyte over all surfaces of said sheet 
metal, and at a rate to maintain, an electrolyte 
level above said sheet metal and said horizontal 
Openings, wiping means engaging the sheet metal 
adjacent said horizontal openings but beyond 
said tank to remove electrolyte therefrom and 
direct the electrolyte into receiving means, anodes 
in Said plating tank above and below said path of 
travel, and means for making contact with said 
sheet metal located adjacent to but beyond said 
Wiping means. 

2. In electroplating apparatus, a plating tank, 
a pair of Opposite Walls of Said tank having hori 
Zontal openings through which sheet metal to 
be plated may be passed through Said tank flat 
wise in a horizontal path of travel, a longitudinal 
Conduit having transverse openings in communi 
cation with the interior of said plating tank, said 
transverse openings being substantially at the 
level of said path of travel, directed toward said 
path of travel, and adjacent an edge of said metal 
to be plated, and pump means for introducing 
electrolyte into said tank through said conduit 
and its said transverse openings. Whereby...to pro 



2,512,328 
7 

duce rapid circulation of electrolyte about the 
surfaces of Said sheet metal in said tank, said 
horizontal openings being substantially larger 
than the work to be plated whereby a substantial 
quantity of electrolyte outflows from said tank 
around Said Work, and S3id means for introducing 
electrolyte being capable of supplying sufficient 
thereof to keep the level thereof above the said 
horizontal openings, said tank containing anodes 
closely adjacent said sheet metal and located 
above and below said path of travel in general 
alignment with said transverse openings, the 
said transverse openings being located to intro 
duce electrolyte between said upper and lower 
anodes whereby to produce circulation about the 
adjacent surfaces of said anodes and means for 
making electrical contact with sheet metal pass 
ing through said tank. 

3. In electroplating apparatus, a plating tank, 
a pair of opposite walls of Said tank having hori 
ZOntal openings through which sheet metal to be 
plated may be passed flatwise through said tank 
in a horizontal path of travel, a longitudinal con 
duit having transverse openings in communica 
tion with the interior of Said plating tank, said 
transverse openings being substantially at the 
level of said path of travel, directed toward said 
path of travel, and adjacent an edge of said 
metal to be plated, and pump means for intro 
ducing electrolyte into said tank through Said 
Conduit &nd its said transverse openings whereby 
to produce rapid circulation of electrolyte about 
the Surfaces of said sheet metal in said tank, said 
horizontal openings being larger than the work 
to be plated whereby a substantial quantity of 
electrolyte outflows fron said tank around said 
work, and said means for introducing electrolyte 
being capable of supplying sufficient thereof to 
keep the level thereof above the said horizontal 
openings, said tank containing anodes closely 
adjacent said sheet metal and located above and 
below said path of travel, the said transverse 
openings being located to introduce electrolyte 
between said upper and lower anodes whereby 
to produce circulation about the adjacent sur 
faces of said anodes, wiping rolls for Said sheet 
Inetal located outside said tank and adjacent said 
openings, means to catch electrolyte deflected 
thereby, and means for making electrical contact 
with sheet metal passing through said wiping 
rolls and tank, said means located adjacent Said 
wiping rolls, said plating tank being located 
within a reservoir tank of larger dimensions hori 
Zontally, the end walls of said reservoir tank 
being of such height that the sheet metal can 
pass thereover, the said wiping rolls being located 
within the horizontal confines of said reservoir 
tank, said wiping rolls serving to direct the flow 
of said electrolyte into said reservoir tank and 
remove said electrolyte from Said Work. 

4. In electroplating apparatus, a plating tank, 
a pair of opposite walls of said tank having hori 
zontal openings through which sheet metal to be 
plated may be passed flatwise through said tank 
in a horizontal path of travel, a longitudinal con 
duit having transverse openings in communica 
tion with the interior of said plating tank, Said 
transverse openings being substantially at the 
level of said path of travel, directed toward Said 
path of travel, and adjacent an edge of Said metal 
to be plated, and pump means for introducing 
electrolyte into said tank through said conduit 
and its said transverse openings whereby to pro 
duce rapid circulation of electrolyte about the 
surfaces of said sheet metal in Said tank, said 
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8 
horizontal openings being larger than the work 
to be plated whereby a substantial quantity of 
electrolyte outflows from Said tank around said 
work, and said means for introducing electrolyte 
being capable of Supplying sufficient thereof to 
keep the level thereof above the said horizontal 
openings, Said tank containing anodes closely 
adjacent Said sheet metal and located above and 
below Said path of travel, the said transverse 
Openings being located to introduce electrolyte 
between said upper and lower anodes whereby 
to produce circulation about the adjacent sur 
faces of Said anodes, said plating tank being 
located within a reservoir tank of larger dimen 
Sions horizontally, the end walls of said reservoir 
tank being of such height that the sheet metal 
can pass thereover, pairs of wiping rolls for the 
sheet metal passing through said plating tank, 
Said pairs being located outside said plating tank 
(but within the horizontal confines of said reser 
voir tank), and closely adjacent said openings in 
Said plating tank, said wiping rolls serving to 
direct the flow of electrolyte into said reservoir 
tank and remove said electrolyte from said work, 
and contact rolls for said sheet metal located 
beyond said wiping rolls. 

5. In electroplating apparatus, a plating tank, 
a pair of opposite walls of said tank having hori 
ZOntal openings through which sheet metal to 
be plated may be passed flatwise to traverse said 
tank in a horizontal path of travel, a longitudinal 
conduit having transverse openings in communi 
cation with the interior of said plating tank, 
Said transverse openings being substantially at 
the level of said path of travel, directed toward 
Said path of travel, and adjacent an edge of said 
metal to be plated, pump means for introducing 
eelctrolyte into said tank through said conduit 
and its said transverse openings whereby to 
produce rapid circulation of electrolyte about the 
Surfaces of said sheet metal in said tank, said 
horizontal openings being larger than the work 
to be plated whereby a substantial quantity of 
electrolyte outflows from said tank around said 
work, said means for introducing electrolyte be 
ing capable of supplying sufficient thereof to keep 
the level thereof above the said horizontal open 
ings, Said tank containing anodes closely adja 
cent said work and located above and below said 
path of travel, the said transverse openings being 
located to introduce electrolyte between said 
upper and lower anodes whereby to produce cir 
culation about the adjacent surfaces of said 
anodes, Said plating tank being located within 
a reservoir tank of larger dimensions horizon 
tally, the end walls of said reservoir tank being 
of such height that the sheet metal can pass 
thereover, and pairs of wiping rolls for the sheet 
metal passing through said plating tank, said 
pairs being located outside said plating tank but 
within the horizontal confines of said reservoir 
tank and closely adjacent said openings in said 
plating tank, said Wiping rolls Serving to direct 
the flow of said electrolyte into said reservoir 
tank and remove said electrolyte from said work, 
and said means for introducing electrolyte into 
said plating tank including means for withdraw 
ing electrolyte from said reservoir tank, whereby 
to maintain continuous circulation thereof, and 
contact rolls for said sheet metal located beyond 
said wiping rolls. 

6. In electroplating apparatus, a plating tank, 
a pair of opposite walls of Said tank having hori 
zontal openings through which sheet metal to 
be plated may be passed flatWise to traverse Said 
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tankin a horizontal path of travel, a longitudinal 
conduit having transverse openings in communi 
cation with the interior of said plating tank, said 
transverse openings being substantially at the 
level of said path of travel, directed toward said 
path of travel, and adjacent an edge of said 
metal to be plated, pump means for introducing 
electrolyte into said tank through said, conduit 
and its said transverse openings whereby to pro 
duce rapid circulation of electrolyte about the 
surfaces of said sheet metal in said tanks, said 
horizontal openings being larger than the work 
to be plated whereby a substantial quantity of 
electrolyte Outflows from said tank around said 
work, and said means for introducing electrolyte 
being capable of Supplying sufficient thereof to 
keep the level thereof above the said horizontal 
openings, said tank containing anodes closely 
adjacent said sheet metal and located above and 
below said path of travel, the said transverse 
openings being located to introduce electrolyte 
between Said upper and lower anodes whereby to 
produce circulation about the adjacent Surfaces 
of Said anodes, said plating tank being located 
Within a reservoir tank of larger dimensions 
horizontally, the end walls of said reservoir tank 
being of Such height that the sheet metal can 
pass thereover, pairs of Wiping rolls for the sheet 
metal passing through said plating tank, Said 
pairs being located outside said plating tank but 
Within the horizontal confines of Said reservoir 
tank, and closely adjacent Said openings in Said 
plating tank, said Wiping rolls Serving to direct 
the flow of said electrolyte into said reservoir 
tank and remove said electrolyte from said work, 
and means for making electrical contact with 
Said work comprising pairs of conductive pinch 
rolls located So as to be separated from said 
plating tank by Said wiping roll pairs at each 
end of said plating tank. 

7. In electroplating apparatus, a plating tank, 
a pair of opposite Walls of said tank having hori 
Zontal openings through which sheet metal to be 
plated may be passed fiatWise to traverse Said 
tank in a horizontal path of travel, alongitudinal 
conduit having transverse openings in communi 
cation with the interior of Said plating tank, said 
transverse openings being substantially at the 
level of said path of travel, directed toward Said 
path of travel, and adjacent an edge of Said metal 
to be plated, and pump means for introducing 
electrolyte into said tank through said conduit 
and its said transverse openings whereby to pro 
vide rapid circulation of electrolyte about the 
surfaces of said sheet metal in said tank, said 
horizontal openings being larger than the work 
to be plated whereby a substantial quantity of 
electrolyte outfioWS from Said tank around said 
work, and said means for introducing electrolyte 
being capable of supplying sufficient thereof to 
Reep the level thereof above the said horizontal 
openings, said tank containing anodes closely 
adjacent said work and located above and below 
said path of travel, the said transverse openings 
being located to introduce electrolyte between 
said upper and lower anodes whereby to produce 
circulation about the adjacent Surfaces of Said 
anodes, said plating tank being located within a 
reservoir tank of larger dimensions horizontally, 
the end walls of Said reservoir tank being of Such 
height that the sheet metal can pass thereoVer, 
and pairs of wiping rolls for the sheet metal pass 
ing through said plating tank, Said pairs being 
located outside said plating tank but within the 
horizontal confines of said reServoir tank, and 
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closely adjacent said openings, in said plating 
tank, said wiping rolls serving to direct the flow 
of Said electrolyte into said reservoir tank and 
remove said electrolyte from said sheet metal, 
and means for making electrical contact with 
Said sheet metal comprising pairs of pinch rolls 
located So as to be separated from said plating 
tank by said wiping roll pairs, said pairs of pinch 
rolls being also located above said reservoir tank. 

8. In electroplating apparatus, a plating tank, 
a pair of opposite walls of said tank having hori 
gOntal openings through which sheet metal to 
be plated may be passed flatwise to traverse said 
tank in a horizontal path of travel, means for 
introducing electrolyte into said tank at the level 
of Said path of travel whereby to produce rapid 
circulation of electrolyte about the surfaces of 
Said sheet metal in said tank, said openings being 
larger than the work to be plated whereby "a 
Substantial quantity of electrolyte outflows from 
said tank around said work, said means for intro ducing electrolyte being capable of supplying 
sufficient thereof to keep the level thereof above 
the Said openings, said tank containing sets of 
individual anodes closely adjacent said sheet 
metal and located above and below said path of 
travel, the electrolyte introducing means being 
located to introduce electrolyte between said 
upper, and lower anodes sets whereby to produce 
circulation about the adjacent surfaces of said 
anodes, said plating tank being located within a 
reservoir tank of larger dimensions horizontally, 
the end walls of said reservoir tank being of such 
height that the sheet metal can pass thereover, 
pairs of wiping rolls for the sheet metal passing 
through said plating tank, said pairs being located 
Outside said plating tank but within the hori 
ZOntal confines of said reservoir tank, and closely 
adjacent Said Openings in said plating tank, said 
Wiping rolls serving to direct the flow of said elec 
trolyte into Said reservoir tank and remove said 
electrolyte from said sheet metal, and means for 
making electrical contact with said work com 
prising pairs of pinch rolls located so as to be 
separated from said plating tank by said wiping 
roll pairs, Said means for introducing electrolyte 
comprising a Weir against a longitudinal wail of 
Said plating tank, said wall having openings in 
Communication. With said Weir. 

9. In electroplating apparatus, a plating tank, 
a pair of opposite Walls of Said tank having hori 
ZOntal openings through which sheet metal to be 
plated may be passed flatWise to traverse said 
tank in a horizontal path of travel, means for in 
troducing electrolyte into said tank at the level 
of Said path of travel whereby to produce rapid 
circulation of electrolyte about the Surfaces of 
said sheet metal in said tank, said openings being 
larger than the Work to be plated whereby a sub 
Stantial quantity of electrolyte outflows from 
Said tank around said Work, said means for in 
troducing electrolyte being capable of supplying 
Sufficient thereof to keep the level thereof above 
the said openings, said tank containing sets of 
individual anodes closely adjacent said sheet 
metal and located above and below said path of 
travel, the electrolyte introducing means being 
located to introduce electrolyte between said up 
per and lower anode sets whereby to produce cir 
culation about the adjacent Surfaces of said an 
odes, said plating tank being located within a res 
ervoir tank of larger dimensions horizontally, the 
end walls of Said reservoir tank being of such 
height that the sheet metal can pass thereover, 
pairs of wiping rolls for the sheet metal passing 
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through said plating tank, said pairs being lo 
cated outside said plating tank but within the 
horizontal confines of Said reservoir tank, and 
closely adjacent said openings in said plating 
tank, said wiping rolls serving to direct the flow 
of said electrolyte from said sheet metal, and 
means for making electrical contact said Work 
comprising pairs of pinch rolls located So as to 
be separated from said plating tank by said Wip 
ing roll pairs, said means for introducing electro 
lyte comprising a weir against a longitudinal wall 
of said plating tank, said wall having openings 
in communication with said weir, said individual 
anodes extending longitudinally of said plating 
tank and the anodes of each set being spaced by 
longitudinal insulative members with edges ex 
tending beyond the surfaces of said anodes to 
ward saidpath of travel. 

10. In a continuous electroplating device or the 
like a horizontal plating tank, upper and lower : 
sets of beams extending transversely over said 
tank and beyond the side edges thereof, longi 
tudinal current carrying bars located adjacent 
the side edges of said tank and supported respec 
tively by said beams, conductive strap members 
depending from said bars and terminating down 
Wardly in upper and lower sets of lateral bars 
within said tank, longitudinally arranged anode 
members supported at their ends by the last men 
tioned sets of bars, said anode members forming 
respectively a set above and below work passing 
through said tank, abutments located beyond the 
lateral edges of said tank, and jack like adjust 
ment means located between said abutments and 
the ends of said first mentioned beams whereby 

o 
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said anode sets may be raised and lowered with 
respect to work passing through said tank. 

11. The Structure claimed in claim 10 wherein 
the Work enters and leaves said tank through end 
walls having horizontal openings, said tank in 
cluding a longitudinal weir at the level of said 
work, a side of said tank having openings for 
electrolyte to flow into it at the level of said work, 
the openings at the ends of said tank being Over 
size so that electrolyte may flow from said tank 
about the entering and leaving work, and insu 
lative spacing elements in an upper and lower set, 
Said elements being located respectively between 
the anode elements of the anode sets, said spacer 
elements being independently supported in said 
tank and being perforated for lateral flow of elec 
trolyte across said work. 
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