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57) ABSTRACT 

Used gravure cylinders are reconditioned by electro 
lytic methods using a conventional electroplating ma 
chine. During a first stage of the method, copper is al 
ternately and repeatedly removed from and applied to 
the cylinder by repeatedly reversing the direction of 
flow of current, with the predominant flow being in a 
direction to remove copper. In a second stage of the 
method, copper is also alternately and repeatedly re 
moved from and applied to the cylinder by repeatedly 
reversing the direction of flow of current, but with the 
predominant flow being in a direction to apply copper. 
In a third stage, repeated reversal of flow of current 
may be discontinued, and sustained flow of current in 
a direction to apply copper to the cylinder may be 
continued until a layer of the desired thickness is 
reached. 

7 Claims, 1 Drawing Figure 
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1. 

METHOD OF COPPER PLATING GRAVURE 
CYLINDERS 

This invention relates to methods of reconditioning 
used gravure cylinders having an intaglio image etched 
into the cylindrical surface thereof. 
Gravure cylinders that are commonly used in roto 

gravure printing processes usually consist of steel or 
aluminum tubing of a wide range of lengths and diame 
ters. Some cylinders are solid throughout rather than 
tubing for greater strength to resist bending. In some 
cylinders, the tubing is permanently mounted on a shaft 
on which the cylinder may be rotated. Other types of 
cylinders are provided with a removable shaft which 
may be inserted into the tubing and locked in place. 

In all such gravure cylinders, the steel or aluminum 
cylinder forms a substrate which provides a support for 
a layer of copper which is usually electroplated onto 
the outside cylindrical surface of the substrate by con 
ventional methods of electrolytic deposition. After a 
layer of the desired thickness has been deposited, the 
surface is leveled by grinding or by cutting with a lathe, 
and is then polished to a very smooth finish. The thick 
ness of the layer of copper is usually approximately 
twenty thousandths of an inch, buy may vary between 
fifteen and thirty thousandths. 

In the use of such cylinders in rotogravure printing, 
an ink-carrying intaglio image consisting of a multiplic 
ity of small cells is etched into the smooth, polished sur 
face of the cylinder by conventional methods. After the 
cylinder has served its purpose, as by completion of the 
printing job for which it had been etched, it is usually 
reconditioned for use in another job. Heretofore, this 
has usually been done by placing the cylinder in a pre 
cision lathe or grinding machine and either cutting or 
grinding off copper to a depth slightly exceeding the 
depth of the deepest cells which had been formed in the 
copper. Then the cylinder has been replaced by usual 
methods of electrolytic deposition to restore the cop 
per layer to the desired thickness. Thereafter, the sur 
face is leveled by grinding or cutting, after which it is 
again polished to a very smooth finish adapted to re 
ceive a new intaglio image. Cylinders may be thus re 
conditioned an unlimited number of times. Such meth 
ods, however, are time consuming and expensive, and 
require the use of a precision lathe or grinding ma 
chine. They also result in waste of considerable quanti 
ties of copper. 

It is an object of the present invention to provide a 
method of reconditioning used gravure cylinders which 
is entirely electrolytic in nature, except for a final pol 
ishing step. 

In performing the method of the present invention a 
conventional copper plating machine may be used, 
consisting of a vat containing an electrolyte and means 
for mounting a cylinder therein with its cylindrical sur 
face exposed to the electrolyte, usually consisting es 
sentially of a solution of copper sulphate and sulphuric 
acid in water. If desired, one or more known reagents 
may be added to regulate the formation of the desired 
copper crystalline structure and composition as known 
in the art. During the practice of the invention the cyl 
inder is rotated in the conventional manner to expose 
all portions of the surface uniformly to the electrolyte. 
The method of the invention comprises three stages 

of operation, (1) a stage during which copper is alter 
nately and repeatedly removed from and applied to the 
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2 
cylinder electrolytically, but in which the removal of 
copper predominates, and (2) a stage during which 
copper is alternately and repeatedly removed from and 
applied to the cylinder electrolytically, but in which the 
application of copper predominates and (3) a stage 
during which copper is applied continuously to the cyl 
inder electrolytically until a layer of copper of the de 
sired thickness has been deposited. 

It is well understood in the art that direct current is 
used in electrolytic plating processes and that whether 
copper is removed from or applied to the surface of the 
cylinder depends on the direction of flow of the current 
through the electrolyte. When the polarity of the cur 
rent is so arranged that the immersed surface of the cyl 
inder is cathodic and the solid copper immersed in the 
electrolyte in the conventional manner is anodic, the 
flow of current will cause electro-deposition of metallic 
copper onto the surface of the cylinder. For conve 
nience, flow of current in this manner will be referred 
to hereinafter as forward flow. On the contrary, when 
the polarity of the current is reversed so that the im 
mersed surface of the cylinder is anodic and the im 
mersed solid copper is cathodic, the flow of current will 
cause removal of metallic copper from the surface of 
the cylinder. For convenience, flow of current in this 
manner will be referred to hereinafter as reverse flow. 
During the progress of the first stage of the method of 

the invention, reverse flow of current predominates but 
relatively long periods of reverse flow are alternated 
with relatively short periods of forward flow. Preferably 
the ratio of the duration of reverse flow to the duration 
of forward flow during this stage is approximately 6 to 
1. During the second stage of the method forward flow 
of current predominates, but relatively long periods of 
forward flow are alternated with relatively short peri 
ods of reverse flow. Preferably the ratio of forward flow 
to the duration of reverse flow during this stage is ap 
proximately 8 to 1. Thus, during the first stage, more 
copper is removed by reverse flow than is added by for 
ward flow, while during the second stage, more copper 
is added by forward flow than is removed by reverse 
flow. However, for reasons which are not completely 
understood, the repeated and frequent reversal of the 
direction of flow of current during both the first stage 
and the second stage causes the intaglio cells to fill with 
copper until, during the second stage, they disappear 
almost entirely. When this occurs, and as a third stage 
of the method, repeated reversal of the direction of 
flow of current may be discontinued, and forward flow 
may be continued until the copper layer reaches the de 
sired thickness. 

It has been found that the intaglio cells cannot be 
eliminated merely by subjecting the cylinder to reverse 
flow of current to remove copper, followed by a single 
reversal of the direction of flow to forward flow to 
apply copper to the cylinder. The success of the 
method depends on the frequent reversal of the direc 
tion of flow of current during both stages. 
The single FIGURE of the drawing is a schematic dia 

gram showing the electrical circuit and the essential 
components of the apparatus. 

EXAMPLE 

A specific example of the practice of the method for 
the reconditioning of a used cylinder 68, inches in 
length, having an outside circumference of 22% inches, 
follows: 
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Prior to placing a used cylinder bearing an intaglio 
image into the plating machine, the cylinder should be 
thoroughly cleaned to remove all traces of residual ink, 
oil, grease and dirt. The cleaning is done by first wash 
ing the surface with a suitable solvent, and then by 
scrubbing the surface with a detergent soap solution. 
Cleaning should be continued until, after rinsing with 
water, there are no breaks in the water film covering 
the surface. 
The cleaned cylinder is then placed in the plating ma 

chine with approximately one third of its cylindrical 
surface area immersed in the electrolyte. The electro 
lyte preferably consists of a solution of copper sulphate 
and sulphuric acid in water in the proportions of 30 
ounces of copper sulphate and 10 ounces of sulphuric 
acid to a gallon of water. The electrolyte should prefer 
ably be maintained at a temperature of from 90° to 
110F. and filtered and agitated continuously in accor 
dance with conventional practice during the operation 
of the machine. The cylinder should preferably be ro 
tated at a peripheral speed of approximately 150 feet 
per minute. Solid copper, preferably phosphorized cop 
per, should be immersed in the electrolyte and electri 
cally connected to a source of current. The cylinder is 
also electrically connected to a source of current. A 
rectifier and reversing switch are interposed in the cir 
cuit between the line source of alternating current and 
the electrodes (cylinder and copper) in order to pro 
vide direct current and to facilitate the reversal of the 
direction of flow of current during the operation. Also, 
to further facilitate the operation, two timers may be 
provided to control the operation of the reversing 
switch, one to regulate the duration of forward flow, 
and the other to regulate the duration of reverse flow. 
The rectifier is set to provide direct current at 6 to 12 
volts and to supply a current density of about 225 am 
peres per square foot of immersed cylinder surface 

ea. 

At the start of the operation, the reversing switch is 
set for reverse flow of current and the timers are set to 
provide periods of 30 seconds of reverse flow, then 5 
seconds of forward flow, then 30 seconds of reverse 
flow and so on. This mode of operation should be con 
tinued for a period of 30 minutes, at which time ap 
proximately 0.0015 inch of copper will have been re 
moved from the cylinder. The current is then switched 
off and the cylinder should be brushed and inspected. 
Inspection should show that the intaglio cells have vir 
tually disappeared. 
The current is then switched on again after resetting 

the timers to provide 40 seconds of forward flow, then 
5 seconds of reverse flow, then 40 seconds of forward 
flow and so on. This mode of operation is continued for 
a period of approximately 30 minutes, after which the 
current may be switched off, preferably during a period 
of forward flow. Inspection of the cylinder should show 
that the intaglio cells have completely disappeared. 
The diameter or circumference of the cylinder is then 

measured, and the timers should then be set for contin 
uous forward flow. The current is then again switched 
on and allowed to continue until a copper layer of the 
desired thickness had been deposited. 
The cylinder may then be removed from the plating 

machine and placed in a polishing machine to remove 
any excess copper and to polish the surface. Grinding 
or cutting to remove excess copper are usually unnec 
essary. 

O 

15 

25 

35 

40 

45 

SO 

55 

60 

65 

4. 
Referring to the drawing, the apparatus comprises a 

rectifier 1 for converting alternating current such as 
may be available from any convenient power source 2, 
preferably three phase, 60 cycle current at 220 volts. 
Such current may be converted by the rectifier into di 
rect current of low voltage and high amperage. The 
rectifier 1 is electrically connected by leads 3 and 4 to 
a reversing switch 5 capable of reversing the polarity of 
the current exiting from the reversing switch so that 
current passing through leads 6 and 7 may be plus and 
minus or minus and plus, respectively, as desired. Pref 
erably, a pair of automatic timers 8 and 9 may be con 
nected to the reversing switch, which said timers may 
be set to actuate the reversing switch to reverse the cur 
rent at desired intervals. 
The cylinder 10 which is to be reconditioned is 

mounted on a shaft 11 by means of which the cylinder 
may be supported in conventional manner for rotation 
in the electrolyte 12 contained in the vat 13. As shown, 
the cylinder is only partially immersed in the electro 
lyte, but rotation of the roller exposes all portions of 
the surface of the cylinder to the electrolyte. If desired, 
of course, the cylinder may be completely immersed in 
the electrolyte. 
The lead 7 is in electrical contact with the cylinder 

shaft 1 and the lead 6 is electrically connected to a 
member 10 which is supported in the electrolyte in any 
suitable manner and which may either be made of cop 
per of may serve as a basket or pan containing solid 
copper. It will be understood that all of the components 
of the apparatus above described, including the recti 
fier, the reversing switch, the timers and the plating ma 
chine are conventional and well known in the art. 
What is claimed is: 
1. A method of reconditioning used gravure cylinders 

consisting of a cylindrical substrate having a layer of 
copper deposited thereon and having an ink carrying 
intaglio image consisting of a multiplicity of cells 
etched into the surface of said layer of copper, which 
said method comprises the steps of: 

a. exposing the surface of said cylinder to an electro 
lyte, 

b. passing direct current through said electrolyte and 
cylinder, 

c. removing copper from said layer during a first 
stage of operation in which the direction of flow of 
direct current through said electrolyte is reversed 
repeatedly so that forward flow of current through 
said electrolyte is alternated with reverse flow and 
in which the duration of reverse flow of current ex 
ceeds the duration of forward flow, and 

d. applying copper to said layer during a second stage 
of operation in which the direction of flow of direct 
current through said electrolyte is reversed repeat 
edly so that forward flow of current through said 
electrolyte is alternated with reverse flow and in 
which the duration of forward flow of current ex 
ceeds the duration of reverse flow. 

2. The method claimed in claim 1 in which the flow 
of current during said second stage of operation is ter 
minated while the flow of current is in the forward di 
rection. 

3. The method claimed in claim 1 which includes ap 
plying copper during a third stage of operation in which 
the direction of flow of direct current through said 
electrolyte is continuously in the forward direction. 

- 
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4. The method claimed in claim 1 in which, during 
said first stage of operation, the ratio of duration of re 
verse flow to forward flow is approximately 6 to 1. 

5. The method claimed in claim 1 in which, during 
the said second stage of operation, the ratio of duration 
of forward flow to reverse flow is approximately 8 to 1. 

6. The method claimed in claim 1 in which, during 
the said first stage of operation, the ratio of duration of 
reverse flow to forward flow is approximately 6 to 1, 10 
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6 
and in which, during said second stage of operation the 
ratio of duration of forward flow to reverse flow is ap 
proximately 8 to 1. 

7. The method claimed in claim 1 in which, during 
the said second stage of operation, the ratio of duration 
of forward flow to reverse flow exceeds the ratio of re 
verse flow to forward flow during the said first stage of 
operation. 

sk is is a sk 


