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METHOD OF ELECTROPLATING CYLNDERS 

Silas Coulson, Jackson Heights, N. Y. 

1 
This invention relates to the electroplating of the present invention may be conveniently Sup 

rotogravure printing cylinders and is directed 
more particularly to the provision of a method 
whereby thin copper shells taken from roto- . 
gravure cylinders, that have been etched and 
that have served their purpose, may be employed 
as anode copper for the plating of the same or 
another cylinder. Heretofore it has been the 
practice to dispose of the used shells and to en 
ploy solid bars of copper made expressly for the 
purpose by melting down such shells into such 
bars and by using virgin copper for this purpose. 
Because of the present war effort, however, it is 
becoming increasingly difficult to obtain these. 
copper bars, and the object of the present inven 
tion is to provide a method whereby used shells 
may be employed as a substitute therefor. 
I am aware that copper scrap has heretofore 

been employed in the electroplating field, but 
the use of such scrap has never been satisfac 
tory in the plating of rotogravure cylinders. 
Such scrap has generally been deposited within 
foraminous baskets and similar receptacles in 
such manner that the distance between various 
portions of the scrap and the surface of the cyl 
inder varies to such degree that no satisfactory 
deposition of the plate upon the cylinder was 
possible. Experience has shown that, in order 
to obtain satisfactory plating of a substantially 
uniform shell upon the cylinder, it is necessary 
to maintain a substantially uniform distance be 
tween the anode and the Cathode, particularly 
Where a heavy electric current flow, is main 
tained between these parts and where scrap is 
deposited in a basket or similar container such a 
condition cannot possibly persist during the 
period necessary to effectually plate a rotogravure 
cylinder. . 

In practically carrying out the present inven 
tion, a cylinder which has served its purpose, is 
divested of its embracing copper shell by slit 
ting the shell longitudinally and stripping the 
same from the cylinder. The shell may be then 
either slit longitudinally into strips of conveni 
ent width or it may be folded transversely to ap 
propriate size and flattened between rollers or 
manually as may be desired. The resulting flat 
tened shell is thereupon associated with one or 
more frames which are of arcuate form and so 
disposed that their axes are Common to the axis 
of the cylinder to be plated. The frames are im 
mersed in an electrolyte and the copper shell 
associated therewith thereupon becomes the 
anode of the electroplating apparatus. - 
The frame or frames employed in carrying out 
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ported in proper cooperative relation to the 
Cathode cylinder by a cradle of the character 
disclosed in the Ernest S. Ballard Patent No. 
1,918,627, issued July 18, 1933, or the Emil Er 
icksson Patent No. 2,055,070, issued September 
22, 1936. In both cases the electrolyte is con 
tained within a tank provided, with bearings for 
supporting a rotogravure cylinder for rotation, 
With an appreciable portion of the circumfer 
ence of such cylinder immersed in the electrolyte. 
Mounted within the tank is a cradle which un 
derlies the submerged portion of the cylinder 
and has a curvature coaxial With said cylinder. 
The cradle serves to substantially isolate a por 
tion of the electrolyte between it, and the sur 
face of the cylinder, so that, as the cylinder is 
rotated, a Substantially uniform flow of electro 
lyte passes through the space thus provided, 
thereby giving a substantially uniform ionic dis 
charge between the cradle which serves as the 
anode and the cylinder which functions as the 
cathode. 

In the Ballard patent the anode copper is Sup 
plied directly from the electrolyte solution, while 
in the Ericksson patent the copper is supplied 
from Solid copper anode, bars, such as I have 
hereinbefore referred to. By the present inven 
tion, the copper bars of the Ericksson patent 
may be wholly or partially replaced by stripped 
copper shell, the same being held in proper spaced 
cooperative relative to the surface of the cylin 
der by the frame or frames of this invention, as 
Will be presently explained. 
The most efficient spacing of the copper shell 

is accomplished by the mounting of the frame 
or frames in a cradle and this spacing of the 
frame or frames may be adjusted with respect 
to the cylinder by means of lead spacers inter 
posed between the frame and the supporting 
surface of the cradle. - 
An important feature of the present invention 

resides in the fact that all parts of the anode 
copper are at Substantially uniform distances 
from the cathode, in contradistinction to the use 
of deep anode scrap baskets of prior practice. 
By employing this close uniform spacing, where 
in all parts of the anode copper substantially 
parallel the Surface of the cylinder, I am able 
to place the anode copper very close to such sur 
face and employ relatively. heavy current and 
yet obtain satisfactory electrolytic deposits of 
copper uniformly throughout the surface of the 
cylinder. . . . . 
Moreover the invention consists in so consti 
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tuting and employing my anode frames, that they 
are held by gravity in proper cooperative rela 
tion with the cathode cylinder. As the distance 
between these parts is Small and the copper 
anode shells are relatively thin, I interpose be 
tween Said shells and the cathode a filter of 
any appropriate material which will not be det 
rimentally affected by the electrolyte, such, for 
example, as glass fibre cloth or wool felt. This 
filter not only serves to filter the electrolyte, but 
will hold down the copper shell, which has a tend 
ency to curl Or bulge as it becomes thin during 
use. The use of a filter in this connection, op 
erating as Specified, constitutes a feature of this 
invention. 
The filter is, according to this invention, pref 

erably placed between the frame and . the 
anode copper and may, if desired, be perma 
nently secured to the frame, so that the filter is 
held down and Serves, in turn, to hold down and 
properly Space the copper shell from the cathode, 
Features of the invention, other than those 

adverted to, will be apparent from the hierein 
after detailed description and claims, when read 
in conjunction with the accompanying drawings. 
The accompanying drawings: illustrate differ 

ent practical structures for carrying out the 
method of the invention, but the constructions 
therein shown are to be: understood as illustra 
tive, Only, and not as defining the limits of the 
invention. 

Figure 1 is an end elevation of a rotogravure 
cylinder partially submerged in an electrolyte 
Solution and, positioned in cooperative relation 
with a Subjacent cradle on which is supported 
a pair of COOperating frames embodying the pres 
ent invention. 

Figure 2 is a fragmental section on the line 
2-2 of Figure 1. 

Figure 3 is a perspective view of one of the 
frames shown in Figures 1 and 2. 

Figure: 4 is a plan view of an alternate: form 
of frame. 

Figure 5 is an edge elevation viewed from the 
lower edge as: seen in Figure 4. 

Figure 6 is a view similar to Fig. 1, but showing 
a modified form of the invention. With: the frame 
thereof illustrated in transverse section, 

Figure 7 is a plan view of the frame of Figure 
6 removed from the remainder of the apparatus. 

Figure 8 is a plan view of a further modified 
form of frame. 

Figure 9 is a cross section of a previously plated 
cylinder, provided with a ... used shell, which is 
adapted to be stripped to be employed as a Source 
of anode copper, this figure showing the: shell 
as cut, preliminary to the stripping. . 

Figures 10-17, inclusive, show successive steps 
in the manipulation of one or more. Such shells 
to condition them to be used as a Source of anode 
copper according to this invention. 
In the accompanying drawings, f designates 

the electrolyte level in an appropriate: electro 
plating tank. (not shown) in Which is supported 
a cradle 2 of arcuate CrOSS Section. A roto 
gravure printing cylinder 3 is shown as rotatably 
supported in any suitable manner partially im 
mersed in the electrolyte, coaxial with the cradle 
2, and in spaced relation thereto. Positive elec 
trical current is fed to the cradle 2, which is 
generally of lead, while the negative pole of the 
circuit is connected to the cylinder 3, which, in 
practice, has a polished surface adapted to re 
ceive the copper deposit in the form of a uniform 
plated coating about its periphery. w 
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4. 
In the form of the invention shown in Figures 

1-3 inclusive, there is laid within the cradle a 
plurality of arcuate bar spacers 4 of which any 
Suitable number may be used, conveniently three 
or four. These arcuate spacers are preferably 
of lead or of Some other suitable conductive ma 
terial. On the spacers is positioned a conductive 
Supporting plate 5 extending for the full length 
of the cylinder 3 and preferably of lead. The 
copper shells which have been stripped from 
used cylinders and flattened or cut into strips, 
as the case may be, are adapted to be laid upon 
the supporting plate 5 which constitutes a sup 
porting floor therefor and in such manner as 
to rest upon and conform to the shape of said 
plate. Pivoted to the opposite ends of the spacers 
4 or plate 5. are frames 6, one of which is shown 
in Figure 3. Each such frame comprises end 
arms 6a having a curvature with the same center 
as the Curvature of the cylinder and the cradle 
and extending between these arms are rods 7 
rigidly Secured thereto and cooperating there 
With to collectively form the frame. All of the 
frame parts are dielectric. They may be made 
of any suitable material such as steel covered by 
lead or rubber but they should be rendered di 
electric in any appropriate way, as by a di 
electric coating. 
One end of each of the arms 6a is perforated, 

as shown at 8, and on the corresponding, ends 
of the Spacers 4 or plate 5 are upstanding lugs 
similarly perforated. Between the perforated 
ends of the arms 6a of each of the frames ex 
tends a bar i Which is preferably of the same 
thickness as the radial thickness of the arms, 6a, 
This bar it may have a hole through its center 
registering. With the perforations 8...in the arms 
of the frame and rods 9 extend through the bar, 
the lugs of the Spacers and through the per 
forations 8 of the arms. and thus mount each of 
the frames for pivotal movement. The bars t 
of the two frames are important since they estab 
lish uniform throats T between the pivoted sides 
of the frames and the surface of the cylinder, 
for reasons hereinafter more fully explained. 
The flattened copper shells f are placed in 

the cradle. before the cylinder 3 to be electro 
plated is brought into cooperative relation and 
thus it is possible to swing the free ends of the 
frames, upwardly and outwardly as indicated in 
dotted lines in: Figure 1, so as to uncover the 
supporting plate 5. The copper shells are then 
laid upon said plate and over these shells...is 
placed a thin mattress or filter O of fibre glass, 
wool felt, or the like, so as to completely cover 
the copper shells, and thereafter the lead frames 
6 are swung into the full line positions of Figure 
1. As shown in Figure 2, the rods 7 are of such 
length that the arms- 6a lie beyond the ends of 
the supporting plate 5 and thus the weight of 
the frames is transmitted through the rods 
directly on to the filter O which, in turn, bears 
upon and holds. the several thicknesses of the 
copper shells together and to a firm seat on 
the Supporting-plate. 5. Any appropriate num 
ber of copper shells' or parts of shells may be 
held down in this manner and the weight of the 
frames is sufficient to hold them in close con 
formity. With the Supporting plate, as the electro 
lyzing operation proceeds. The filter. ) is of 
course pervious to electronic action and does not 
interfere with the passage of copper: there 
through, to be deposited upon the cylinder 3, as 
the latter revolves in the usual way to 'present 
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different portions of its peripheral face to the 
action of electrolysis, 

It is important, moreover, to note that, as the 
cylinder...rotates in the direction of the arrow 
in Figure 1, there is a constant circulation of the 
electrolyte between the filter and the cylinder. 
The intake Supply of this flow is in the form of 
a throat T which is unchanging in its dimension 
and Consequently the flow is constant. Further 
more, since the rods extend transversely of 
the flow, they cause considerable agitation or 
turbulence therein, and thus facilitate the elec 
trolytic action. The surface of the anode copper 
shells is so great that their combined thickness 
need not be appreciable. Thus, even as they are 
electrolytically worn away, the distance between 
the anode copper and the cylinder will not in 
crease to Such extent as to interfere with a sub 
Stantially uniform electrolytic deposition of the 
Copper. 
As the electrolytic operation proceeds, the cou 

per anodeshells will of course become very thin 
and fragile and, in the absence of the filter, 
WOuld tend to curl up and might, if the inter 
Wening Space between the anode and cathode were 
Small, Contact With the latter and short circuit 
the shell. With the filter present this cannot 
OCCur. However, as the copper shells are used 
up, the Weight of the pivoted frames causes them 
to continue to bear firmly down upon the anode 
Copper and hold it to a firm seat against the 
Supporting plate 5. w 
After the cylinder 3 has been plated to the 

desired extent in the manner specified, said 
cylinder is removed, the frames swung outwardly 
and additionally stripped and flattened copper 
shells are introduced into the cradle in the man 
ner hereinbefore specified, in order that the next 
Cylinder may be plated in the same Way. 
In Figures 4 and 5, I have shown a modified 

form of frame. Here a rectangular framework 
12, which may conveniently be of lead and is of 
arcuate form to correspond to the shape of the 
arms 6d, is strung with wires, 3 similar to the 
manner of Stringing a tennis racket, except that 
none of the Wires 3 should be normal to the 
longitudinal sides of the framework 2. By pref 
erence the Wires may conveniently extend at 60 
and 30°, respectively, or 75° and 15, respectively, 
or at other appropriate angles, so that none of 
the wires will extend in the direction of flow of 
the electrolyte current through the throat T, 
nor will wire intersections line up in the direc 
tion of Such flow. With this arrangement, Said 
intersections will be staggered transversely of the 
direction of the electrolyte flow to such extent as 
to produce maximum turbulence of the electro 
lyte as it passes over the frame because the in 
tersections will agitate the electrolyte and, since 
'no two are in line, such agitation will be broad 
cast throughout the entire surface of the frame. 
Where wires are strung in the manner de 

scribed, they are preferably secured to One an 
other at their points of crossing to render the 
structure more: firm and rigid. In practice, 
may, in lieu of the Wire construction shown, 
-employ an interwoven wire construction or open 
work or reticulated metal plates may be secured 
on the framework f2. In any event, wires or 
metal plates used in this connection should be 
;either of a di-electric material or properly ren 
dered di-electric with appropriate coatings Or 
Otherwise. 
The filter 4, used in connection with the frame 

of these figures, may be loosely laid on the anode 
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6 
copper, as in Figures 1 and 2, or said filter may 
be clamped to the framework 2, as shown in 
Figure 5, by means of cleats 5 held in place by 
screWS 6, which thread into the framework, as 
here shown. It is also possible and in some in 
stances desirable to also clamp the lateral edges 
Of the anode copper shells to the framework by 
the cleats 5, so that the entire assembly of the 
frame, filter and anode copper shells can be ef 
fected outside of the electrolyte and then placed 
bodily in position therein. 

In Figure 5, the filter 4 is shown beneath the 
wires 3 and adapted to make direct contact with 
the under side thereof. If desired, however, this 
filter may be mounted So as to overlie the wires 
3 and framework 2 with its lateral edges passed 
about the edges of the framework and clamped 
between the cleats 5 and the framework. With 
Such an arrangement, however, the structure of , 
Figures 4 and 5 should be so used that, When 
placed in the cradle, it is positioned below frames 
6. So, that the rods of these frames Will serve 
to hold down the filter and keep it free from con 
tact With the cylinder. 
The frame of Figures 4 and 5 is shown of the 

same size as one of the frames in Figure 1 and 
two of these frames may be laid in the Cradle 
on the supporting plate 5, SO as to loosely rest 
on said plate by gravity. However, the frame 
of Figure 4 may be made Wide enough. So that 
one frame, instead of tWO, may be used to COver 
the Width of the Supporting plate 5. Furthers 
more, either one or both of these frames, as the 
case may be, may be pivotally secured to the 
Supporting plate or spacers as described with 
respect to Figure 1, to be pivotally movable in 
the same manner as one of the frames in Figure 
1. The frame of Figures 4 and 5 may be made 
of material which may be buoyant in the elec 
trolyte in which case the frame may be weighted 
down in any. Suitable manner as by using Copper 
bars, as hereinafter described in connection. With 
the structure of Figures 6 and 7. 

For the purpose of illustration, I have shown 
the frame in these latter figures as made of Wood. 
It has arcuate end bars 7, while its side bars 8 
are approximately one-half the thickness of the 
end bars, so that cleats 9', corresponding to 
the cleats 5, may serve to clamp between them. 
and the side bars 8, the filter 4 alone or to 
gether with one or more copper anode shells. 
Rods 9, corresponding to the rods 7, extend 
longitudinally of the frame and through perfora 
tions in the end bars f thereof and these rods 
are held in place by external cleats 20 permanent 
ly secured to the outer faces of the end bars . 
The frame shown in Figure 7 may be used With 

spacers 4 and a supporting plate 5, as described 
with respect to the previous figures, but in Fig 
ure 6 it is shown as supported within the Cradle 
on lead bars 2 f. Between the bars 2 are posi 
tioned lead bars 22 which are sufficiently thicker 
than the lead bars 2 to reach into the confines 
of the frame and form a direct Support for the 
copper anode shells. The lead bars 2 and 22 
are not affected by the electrolytic action and 
their thickness thus remains constant So that the 
throat T in this figure will also remain Constant. 
The frame of Figure 6 may be held to its seat 

on the bars 2 by weights 23 which may be of 
lead, but said Weights are shown as bars of Cop 
per to augment the supply of copper inherent in 
the copper shells. The thickness of the bars 2 
and 22 will of course depend upon the diameter 
of the cylinder 3 which is to be plated and the 
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same of course holds true. of the thickness. Of the 
spacers, 4 in Figure2. 
I have hereinbefore referred to certain parts 

as made of lead. The reason for employing lead 
is that it is not seriously affected by the electros 
lyte nor, does. it pollute the same. I. amaWare, 
however, that other materials which are resistant 
in the same way, or which may be coated by re 
sistant materials, may be employed in lieu of 
lead, provided that they have the requisite dis 
electric or conductive properties. For example 
I may use. Monel metal, stainless steel, hard rub 
ber, or plastic materials, either alone.or.ini combi 
nation with one another, as the case may be, in 
the form of bars, rods, strips, or in the shape 
of angle iron or channel, iron to build up the 
parts which I have described. Where parts are 
made of a metal which is a conductor of elec 
tricity, it may be necessary to coat the same with 
an insulating substance to prevent: the SO4 ions 
from breaking into SO2 ions, plus oxygen, and 
which gases would be lost through the Solution, 
whereas, the SO4 ions. Should combine with the 
copper of the anode to form CuSO4. and thus aug 
ment the electrolyte. Solution. 

It will be apparent from the foregoing descrip 
tion that, when employing the present invention, 
the distance between the anode and cathode is 
practically uniform or so close to uniform as to 
not materially vary: the electrolytic deposition of 
the copper upon the cylinder. In fact the varia 
tion in distance: between the anode and cathode 
of this invention, due to dissolving of the anode 
as the electrolytic, action proceeds, is materially 
less perceptible than under that prior practice 
Wherein . copper bars are employed as a source 
of anode copper for these copper bars, which ini 
tially may be one inch or more in thickness, are 
commonly used until they are dissolved away to 
a small fraction of that dimension. As the bars 
dissolve the distance between the anode and the 
cathode becomes correspondingly great. Such an 
increase in this distance, cannot possibly occur 
With the present invention, 
The flow of the solution through the throat 

and the intervening space: between the frame and 
the cylinder is uniform and such being the case, 
the operator is assured of rapid deposit of that 
fine. Crystalline structure so desirable of rotogra 
vure cylinders. Particular attention is directed 
to the fact that the thin copper anode: shells are 
properly supported throughout their entire ex 
tent. and this in itself, makes it: possible to pre 
Serve: that uniform distance of ionic flow so neces 
Sary to uniform plating. 

Furthermore, the rods of the frame, or wires, as 
the case may be, operate as baffles, to produce ad 
ditional agitation in the electrolyte flow, as to 
keep the cathode: film rich in copper ions. and 
the anode film rich in sulphate ions, thereby, as 
Suring true. and uniform shells and also event cor 
roSion of the anode. , 
The filter cloth will effectually prevent any ink 

or foreign substance which has been left on the 
anode copper: Shells. from reaching the cylinder 
and at the same time, it will prevent such curl 
ing of the:thin shells, as might resultin short-cir 
cuiting of the apparatus. 
In the prior use of copper bars as a source of 

anode copper, the surfaces of such bars are uni 
formly flat, so that they present, a substantially 
uniform exposed surface to the action of the elec 
trolyte. This is not the case when a stripped 
printing shell is employed as in the present.in 
vention. In fact, the surface of such shell is 

O 

5 

8 
microscopically undulating or uneven due to the 
etching which has previously been performed on 
the surface thereof. Moreover, this', etching, is 
not ordinarily uniform throughout the surface 
of the shell. One portion of the surface may be 
wholly unletched. Consequently the ionic flow 
over the etched portion of the shell will be from 
a. considerably greater surface area than.. from 
the unetched portion of the shell with consequent 
ununifornity in the copper ion feed. If, e. g., 
One end of a shell is etched and the other end 
wholly unetched, a much richer flow of copper 
would result from the etched end, with resulting 
tendency to produce an uneven deposition of cop 
per upon the cylinder. 

I have provided definite means for overcoming 
such a condition. In Figure 8, I have shown a 
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frame. (on a somewhat Smaller scale than in the 
preceding figures) adapted to compensate. for 
the uneven character of an etched shell. This 
frame: is shown as comprising a framework 24 
With arcuate ends and with longitudinal inter 
mediate stay. bars 25 and across the frames are a 
series of rods 26: which correspond, according 
to certain of their functions, to the rods 7 and 
the wires. 3. It will be noted, however, that these 
rods. 26 are of Serpentine form, so that the por 
tions 27 of the rods are inclined in one direction 
With respect to the electrolyte flow through the 
throats T, while the portions 28 of said rods are 
inclined in the opposite direction. As a result 
of this construction, the electrolyte, flowing 
through the intake throat T, will meet with the 
portions 27, 28, 27 in succession, and these in 
clined portions will serve as baffles to cause the 
elecrolyte. flow to be deflected first toward one 
end of the cylinder and then toward the other 
end of the cylinder. In other words, as the elec 
trolyte flows between the anode and the cathode, 
it is swept in one direction longitudinally of the 
cylinder and then in the opposite longitudinal di 
rection and this longitudinal sweeping of the 
flow alternately in opposite directions will ef 
fect: a lateral agitation which will distribute the 
more heavily copper charged solution uniformly 
through the space between the anode and the 
cathode and thus render the deposition on the 
latter uniform. 

It will also be noted in Figure 8 that the inter. 
Sections of the rods 26 with the side bars of the 
frame and with the stay bars 25 are staggered 
in the direction of flow of the electrolyte to ob 
tain maximum turbulence, as hereinbefore de 
Scribed. I realize of course that the rods 26 may 
be of other shapes than as shown, but a generally 
herringbone pattern will give satisfactory re 
Sults. The longitudinal side bars of the frane 
in the Structure of Figure 8 forms the throats I 
to which reference has hereinbefore been made. 
In the different figures of the drawings, I have 

shown frames of various forms, certain of which 
have bars for holding down the filter and the 
Copper anode shells, and another of which is in 
the form of a framework with wires extending 
across the Sane. Both the rod and wire form of 
frames constitutes grids and these constructions, 
as well as equivalent forms, will be generally re 
ferred to as such in the appended claims. 
The method of this invention thus comprises, 

generally Speaking, the stripping of electrolytical 
ly deposited or plated shells from cylinders, the 
flattening of these shells and then the holding 
Of them in coaxially spaced relation to a rotat 
ing cylinder, while. Submerged in an electrolyte, 
With concurrent passage of electricity: between 
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the shells and the cylinder to be plated, so that 
the shells will serve as a source of the anode 
copper. . . . - . . 

As hereinbefore stated, the shells to be thus 
used may, after removal from the cylinder, be 
either flattened or cut into strips. According to 
the preferred form of the invention, the shells 
are manipulated in a particular way and for a 
specific purpose which will next be explained. 
I have found that if the shells are merely bent 

into overlapping relation or cut into strips, as 
stated, the lateral edges of the flattened shells 
or strips dissolve more rapidly under the action 
of the electrolyte and the ionic flow. 
The present invention includes a novel method 

of manipulating the copper shells before they are 
placed on the support beneath the grid, so that 
these shells will have reinforced, thickened lat 
eral edges, providing in these localicins more cop 
per than throughout the other portions of the ex 
panse of the shells to compensate for the in 
creased copper draw therefrom and to further 
provide marginal reinforcements. This rein 
forcement of the lateral edges of the anode copper 
may be accomplished in various ways. However, 
I have illustrated in Figs. 9-17 one way in which 
this may be accomplished. 

. After a previously plated cylinder has served 
its purposes, the shell is removed therefrom by 
forming one longitudinal slit at one point in the 
circumference of the cylinder. In Fig. 9, Such a 
cylinder is indicated by the reference character 
30, while the used shell is indicated at 3. In this 
figure and in the succeeding figures, the shell is 
shown in the form of a heavy line to indicate 
its thickness as these shells are quite thin and 
cross sectioning of such a thin shell is not feasi 
ble. Furthermore, in Figs. 11-17, where the shell 
is shown as bent, as hereinafter described, the 
bends are illustrated as slightly open, so as to 
more clearly show the character of the operation, 
but it will be understood that where bends are 
indicated the opposing parts will be manipulated 
into substantially face abutting relation. 
To remove the shell, 31 from the cylinder 30 

in Fig. 1, a single cut 32, as by a razor blade or 
some other sharp implement, is provided longi 
tudinally of the cylinder and in a direction par 
allel to its axis. Thereafter the shell is Stripped 
from the cylinder and flattened as shown in Fig. 
10. The opposite end portions of the shell are 
folded upon themselves, as shown in Fig.11, and 
thereafter either or both ends of the shell may 
be again returned upon itself, as indicated in 
Fig. 12, wherein the left hand end is shown as 
thus manipulated. One or more folds may be 
made as desired. This folding of the edge por 
tions, marginally along the opposite lateral edges 
of the shell, form thickened reinforced edges. 
After the edges have been reinforced as stated, 
one lateral half of the shell is thereupon folded 
on to the other lateral half to form two opposed 
leaves 33 and 34, as indicated in Fig. 13. 
Two or more shells, manipulated in the man 

ner described, may be then interfoliated as shown, 
e.g., in Figs. 14, 15 and 16, so as to provide a 
sufficient quantity of the anode copper desired 
and, after they have been thus interfitted, they 
are next manipulated into the flattened arcuate 
form shown in Fig. 17, to have a curvature cor 
responding to the supporting plate 5 of Fig. 2, or 
other support which is to mount them in proper 
cooperative relation with the cylinder 3 of Fig. 
1. Manipulation of the shells into this arcuate 
form may be accomplished either before, during 
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or after the positioning of the shells on such sup 
porting plate 5, or other support, and the grid 
and filter may be concurrently or subsequently 
placed over the assembled shells, so that they 
may thereafter be used as a source of anode cop 
per, in carrying out the method hereinbefore 
described. - 

When the shells are folded as stated, the re 
Sulting anode copper will have thickened rein 
forced lateral edges which will, as it is dissipated 
under the ionic flow, provide at such lateral edges 
a sufficient excess of copper to hold these edges 
intact as the electroplating operation proceeds. 
Experience has shown that by thus reinforcing 
the edges of the anode topper more efficient re 
Sults are obtained. More rapid plating is pos 
sible by following my procedure which will pro 
vide more Copper at the edges of the thin anode. 
The foregoing detailed description sets forth the 

invention in its preferred practical form, but the 
invention is to be understood as fully commen 
Surate with the appended claims. Copper has 
been referred to as the plating metal but other 
Substitute metals, whose use may be required 
under Wartime emergency, are within the in 
vention, 
This application is a continuation-in-part of 

my application, Serial No. 423,750, filed December 
20, 1941, which matured into Patent No. 2,351 
586, dated June 20, 1944. My said former ap 
plication contains claims to practical forms of 
apparatus for carrying out the method of the 
present application. 
Having thus fully described the invention, what 

I claim as new and desire to secure by Letters 
Patent is: 
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1. In the art of electroplating cylinders, where 
in electric current is passed through an electro 
lyte from a soluble- anode across an intervening 
Space to the continguous Surface of a cathode 
cylinder to be plated, the method which com 
prises: physically stripping a plated shell from 
a previously plated cylinder, thereafter physi 
cally manipulating the stripped shell into flat 
tened arcuate form and restraining it in Such 
flattened arcuate form in the electrolyte in a 
position wherein it is in substantially coaxial 
spaced relation to the cylinder to be plated while 
feeding the positive electric current to such shell 
to cause it to serve as the anode. 

2. In the art of electroplating cylinders, where 
in electric current is passed through an elec 
trolyte from a soluble anode across an intervening 
space to the contiguous surface of a cathode 
cylinder to be plated, the method which com 
prises: physically stripping a plated shell from 
a previously plated cylinder, thereafter folding 
the stripped shell substantially medially of its 
width to bring the lateral halves thereof into sub 
stantially face abutting relation with said halves 
collectively in flattened form, and shaping said 
folded shell into flattened arcuate form and re 
straining it in such flattened arcuate form in 
the electrolyte in substantially coaxial Spaced 
relation to the cylinder to be plated while feed 
ing the positive electric current to such shell to 
cause it to serve as the anode. 

3. In the art of electroplating cylinders, where 
in electric current is passed through an electrolyte 
from an anode across an intervening Space to 
the contiguous surface of a cathode cylinder to 
be plated, the method which comprises: physically 
stripping an electrolytically deposited shell from 
a previously plated cylinder, folding back the 
lateral margins of said shell respectively upon 
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themselves to provide reinforced lateral edges, 
then folding the shell transversely to bring the 
successive transverse portions thereof into. Sub 
stantially face abutting relation with Said por 
tions collectively in flattened, arcuate form, and 
holding the thus flattened shell in substantially 
coaxial spaced relation to the cylinder to be 
plated while feeding the positive-electric current 
on the shell to cause it to serve as the anode. 

4. In the art of electroplating cylinders, Where 
in electric current is passed through an electrolyte 
from an anode : across an: intervening Space to 
the contiguous surface of a cathode cylinder to 
be plated, the method: Which comprises: physical 
ly stripping an electrolytically deposited shell 
from a previously plated cylinder, folding back 
the lateral margins of said shell respectively upon 
themselves to provide reinforced lateral edges, 
then, folding the shell substantially medially of 
its width: to bring the lateral halves thereof into 
substantially face abutting relation with said 
lateral halves collectively inflattened arcuate 
form, and holding the thus flattened shell in 
substantially coaxial spaced relation to the cyl 
inder to be plated while feeding the positive 
electric current on the shell to cause it to SerWe 
as the anode. 

5. In the art of electroplating cylinders, where 
in electric current is passed through an elec 
trolyte from an anode across an intervening Space 
to the contiguous surface of a cathode cylinder 
to be plated, the method which comprises: phys 
ically stripping a plurality of electrolytically de 
posited shells: from a corresponding number of 
previously plated cylinders, folding: each shell 
transversely to bring successive transverse por 
tions thereof into substantially face, abutting rela 
tion, interfoliating said shells, physically manipul 
lating said shells into flattened arcuate form, 
and holding the thus assembled manipulated 
shells in substantially coaxial spaced relation to 
the cylinder to be plated while feeding the posi 
tive electric current to the shells to cause them 
to collectively serve as the anode. 

: 6. In the art of electroplating cylinders, Where 
in electric current is: passed through an elec 
trolyte from an anode across an intervening Space 
to the contiguous surface of a cathode cylinder 
to be plated, the method which comprises: phy 
sically stripping a plurality of electrolytically de 
posited shells from a corresponding number of 
previously plated cylinders, folding back the 
lateral margins of each shell respectively upon 
themselves to provide reinforced lateral edges 
on each shell, then folding each shell. Substan 
tially medially of its width to bring the lateral 
halves thereof into substantially face abutting 
relation, interfoliating said shells, physically 
manipulating said shells into flattened arcuate 
form, and holding the thus assembled manipu 
lated shells in substantially coaxial Spaced rela 
tion to the cylinder to be plated while feeding 
the positive electric current to the shells to cause 
them to collectively serve as the anode. 
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'7. The method of preparing sheets of stripped 65 
electrolytically deposited shell for use: as a source 
of anode metal which comprises: folding back the 
lateral margins of each sheet to provide thickened 
reinforced lateral edges thereon, thereafter 

2 
medially folding each sheet upon itself so that 
its two lateral halves are in Substantially: face 
abutting relation, interfoliating said folded 
sheets, and mariipulating-said sheets into Collec 
tive-flattened arcuate form. 

8. In the art of electroplating cylinders, where 
in electric current is passed through an i electro 
lyte from : a soluble anode across an intervening 
space to the contiguous surface of a cathode 
cylinder to be "plated, the method which com 
prises: physically stripping a plated: shell from:a. 
previously plated cylinder, thereafter physically 
manipulating the stripped shell into flattened 
arcuate form, abutting the thus flattened stripped 
Shell against the convex side. Of an: arcuate grid, 
and thereafter supporting the grid and the shell 
in Substantially coaxial Spaced relation to the 
cylinder to be plated while feeding the positive 
electric current to such shell to cause it to serve 
as the anode. 

9. In the art of electroplating cylinders, where 
in electric current is passed through an electrolyte 
from an anode across an intervening space to 
the contiguous surface of a cathode cylinder to 
be plated, the method which comprises: phys 
ically, stripping a plated, shell. from a previously 
plated cylinder, thereafter physically manipulat 
ing the stripped shell into flattened arcuate form, 
placing said stripped shell upon a supporting sur 
face contiguous to the cylinder and substantially 
coaxial therewith and immersed in the electrolyte, 
and maintaining said stripped shell in a position 
wherein it is in substantially coaxial Spaced rela 
tion to the cylinder to be plated by a. dielectric 
grid interposed between the stripped shell and the 
cylinder while feeding positive electric current 
to such stripped shell to cause: it to serve as the 
anode. 

SLASCOULSON. 
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