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This invention relates to an electroplating ap-
paratus designed to expeditiously deposit a dense
layer of metal of the same thickness upon a cyl-
inder while it is being rotated through the elec-

5 ' trolyte. More particularly, the invention relates
to an apparatus for electroplating a thin remov-
_able shell upon a cylinder intended for use in
rotogravure and similar printing presses, so that
the shell will have the characteristics of uni-
10 form density ahd thickness, enabling it to be

etched for use in irntaglio printing or the like -

with a miniimum amount of burnishing or pol-
ishing prior to the etching. )
In rotogravure or similar printing, it is now

16 customary to provide ‘a printing cylinder of a
fixed diameter having a surface polished to a
mirror-like finish, and to form the printing sur-
face upon said cylinder by electroplating thereon
a thin layer of metal, such as copper or the like,

op of about .006 inch thickness, the layer of copper
being deposited upon the cylinder in such manner
that it can subsequently be stripped therefrom
by slitting the deposit longitudinally of the cyl-
inder. In view of the fact that the printing sur-

95 face is obtained by etching minute depressions
in' the outer surface of the deposit, it is essen-
tial that the deposited metal be free of imperfec-
tion and have a density that is uniform through-
out the layer and that it be of exactly the re-

30 quired thickness at every point. The electro-
deposition of layers having the characteristics
just stated has been found to require an appa-
ratus that, in its operation, will insure the con-
tinuous circulation of fresh electrolyte through

45 the gap, separating the electric poles, to the end
that precisely the same depositing actlon takes
place at every point between sald poles,

It has also been found essential, in order to
secure. the uniform deposit required for the spe-

40 cial use of the electro-deposited layer to which
attention has above been directed, to maintain
the poles between which the current flows sub-
stantially parallel to each other where immersed
in the electrolyte.

45 It has been further found that in order to se-
cure the formation of the desired coating of uni-
form thickness and density, it is essential that
the cylinder, which. constitutes one of the elec-
tric poles, be rotated through the electrolyte at

50 a relatively high surface speed such as 6 to 8
hundred feet per minute, that electrolyte of sub-

" stantially the same character be continuously
maintained in the gap between the electric poles,
and that a uniform relatively high current density

55 be maintained across said gap when the latter

approximates 1% inches, the preferred distance
between the poles. . ’

The primary purpose of the present invention
is to provide an apparatus capable of efficiently
electroplating printing cylinders to provide them &
with the layer of metal having the characteristics
above described after the manner found to be
essential in actual practice. ’

‘A further object of the invention is to provide
an electroplating apparatus, in which use can be 10
made of bars of the metal to be deposited of
uniform width and thickness, and in which the
stationary pole is made approximately parallel to
the surface of the cylinder by supporting the hars
in cradle-like structure having a supporting sur- 15
face that generally parallels the surface of the
cylinder upon which the deposit is to be made. '

A still further object of the invention is to pro-
vide an electroplating apparatus designed so that
bars of the metal to be deposited of uniform width 20,
and thickness may be completely consumed in the -
apparatus without sacrifice of the essential char-

“acteristic that the statlonary pole generally par-

allel the surface of the cylinder, where sald cyl-
{nder is immersed in the electrolyte. ' 25
‘Still another object of the invention is to pro--
vide a stationary pole for an ele¢troplating appa- -
ratus consisting of & trough-like supporting cradle -
constructed of material that is not affected by the
electroplating action and including bars of uni- 30
form width and thickness arranged in the trough
of the cradle side by side and/or end to end so

‘as to substantially completely cover the trough

and approximately parallel the surface of the
cylinder which is used to constitute the other pole 356
of the apparatus.

Another object of the invention is to provide
an electroplating spparatus, designed for the
purpose of depositing a iniform’ dense layer of ’
metal upon a cylinder, in which the cylinder is 40
arranged and disposed so that its rotation causes
s continuous circulation of fresh electrolyte bhe-
tween it and its cooperating stationary pole and
in which use is made of the circulation of the

‘electrolyte, thus initiated, to purify the solution. 45

A further object of the invention is to provide
an electroplating apparatus including & filter as-
sociated with the receptacle in which the elec-
trolyte is disposed so that in the normal use of the
apparatus the electrolyte will flow continuously 50
through the filter and be returned to the recep-
tacle so as to agitate the electrolyte therein and
maintain & uniformitv in character of said elec-
trolyte. . L . -
Still another object of the invention is to pro- &6
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vide an electroplating apparatus including a filter

- and a positive pumping means, independent of

- 10

the action of the electroplating apparatus, to in-
sure & circulation of the electrolyte from the filter
to the receptacle containing the electrolyte form-
ing a part of the apparatus and to, in said cir-
culation, insure an agitation of the electrolyte in
the receptacle. - B} -
Still another object of the invention is to pro-
vide a cylinder electroplating apparatus includ-
Ing novel means for readily providing the cylin-

. der shaft sections, provided for application of

15

20

the cylinder to a printing press, with the means
necessary to support the cylinder in the electro-
blating apparatus so that the minimum of fric-
tion occurs between its support during its rota-
tion in the electrolyte and with the mechanism
necessary to accomplish the rotation of the cyl-
inder and the completion of the electric circuit
of which the cylinder constitutes a part during
the electroplating operation.

Still another object of the invention is to pro-
vide an electroplating apparatus designed to form

- & deposit of metal upon a cylinder in which open

25

which is provided with the
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-and which' may

journal boxes are used to support the cylinder
desirable anti-fric-
tion bearings fitting within said boxes by mount-
ing the same upon sleeves that may be detach-
ably clamped upon the shaft sections of the
cylinder, )

Still further objects of the invention will ap-
pear as a description thereof procéeds with ref-
erence to the accompanying drawings in which:

Figure 1 is a plan view of the preferred form
of electroplating apparatus constituting the pres-
ent invention. ) ) P .

Figure 2 is a vertical sectional view of the
apparatus appearing in Figure 1.

Figure 3 is an end view of the apparatus as
seen from the right of Figure 2.

Figure 3a is a detail view on an enlarged scale

- showing the split sleeve for clamping the cylinder

shaft in position. : ,
Figure 4 is an end view of the receptacle or

tank on a slightly enlarged scale. : :
Figure 5 is a view of a preferred form of cur-

- rent collector brush arrangement, for the cylinder

constituting one of the electric poles of the appa-
ratus, :

Figure 6 Is a diagrammatic view showing the.

cradle arrangement for supporting the bars con-
stituting the stationary pole of the apparatus and
the relation of the cylinder and electrolyte level
to said bars.

Figure 7 is a side view of the cradle for sup-
porting the separate bars constituting the sta-
tionary pole of the apparatus,

Like reference characters indicate like parts
throughout the several figures. . i

The electroplating apparatus of the present in-
vention comprises g tank or receptacle {9, which
may be constructed of wood in convenient form,
preferably be lined internally
with lead or similar metal, as indicated by ff.
The lining (1 may be carried over the eages of
the tank or receptacle and may if desired cover
the exterior of the tank or receptacle as indi-
cated at 12, so that the wood, from which the
tank or receptacle is preferably constructed,. is
completely protected from contact with the elec-
trolyte, even if any of the electrolyte is splashed
over the edges of the tank or receptacle. 'The
lining is formed to cover notches {3 formed in
the ends of the tank for the passage of the shaft

" sections of the cylinder constituting one of the

- electrolyte within the

“tank, and adjacent one or both
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electrlg poles, and -is turned inwardly adjacent
said notches to form a housing 14 for detachable
sleeves that are applied to shaft sections of the
cylinder prior to the insertion of the cylinder in
the electrolyte, The tank may be constructed
if any convenient form though’ preferably it is
construeted in rectangular form.

At each end of the tank or receptacle on the
exterior thereof angle irons or similar support-
ing members 1§ extend transversely between ver-
tical frame members of the tank, being secured

10

to said frame mémbers in any convenient man- .

ner, as’by brackets 16 and blocks 1. Extending
between each of said members 15 and the base
of the apparatus are a plurality of struts 18, the

-ends of which are threaded into suitable con-

nectors serving to rigidly unite said ends to the
bars 15 and the base of the apparatus so that
any weight resting upon the bars (5 is trans-
mitted through said struts to said base. ‘The
cylinder to be electroplated in the apparatus, con-
stituting the present invention, is supported upon
the bars 15, in a manner hereinafter described.

" - Supported on the floor of the tank or recep-

tacle just described is a cradle 19, Mustrated best
in Figures 6 and 7 of the drawings. Said cradle
consists of a multiplicity of parallel vertically ex-
tending supporting bars 20 and 21, that-are con-
nected together in spaced relation by horizontally
extending members 22 and 23, said members pref-
erably being notched at intervals to receive the

" vertical members 20 and 21 in lateral immovable

relation therein. Extending between the oppo-
sitely disposed vertically extending members 20

-and 21 respectively, are a plurality of frame mem-

bers 24 which are suitably secured to said mem-

bers and rest upon the horizontal members 22

and 23 of the cradle, The supporting members
24 and the upper edges of the vertically extend-
ing members 26 and 21 are formed to - provide
a curved supporting surface 25 which is con-
structed of a contour that approximately par-
allels the surface of the cylinder to be electro-
plated in the apparatus, when said cylinder is
in place therein. That is, the supporting sur-
face 25 is preferably of arcuste form drawn from
the axis of rotation of the cylinder. Deviations
from a true arc drawn from said center are
contemplated as coming within the scope of the
present invention so long as the supporting sur-
face 25 approximately barallels tHe surface of
the cylinder when the cylinder is in place in the
apparatus, :

The frame of the cradle so far described is pref- -

erably constructed of wood and the wood is treat-
ed with.a bituminous composition, rubberoid or
similar paint protecting it from the action of the
e receptacle. Supported on
the cradle frame just described is a sheet of metal
26, preferably lead, which follows the contour of
the supporting surface 25. Preferably the sheet
of lead is cut so as to provide a multiplicity of ex-
tensions 27, each of which is connected to a split
sleeve 28 that is clamped around a bar 29 pref-
erably constructed of copper. The bar 29 is sup-
ported in brackets 30 secured to the top of the
ends thereof are
provided with connectors 3f that are united in
any suitable manner to g conductor forming a
part of the system for supplying electric current
to the apparatus. When the apparatus is used
for plating cylinders the positive conductor is
connected to the connector 31, the bars supported
in the cradle presently to be referred to in this
instance constituting the anode of the electro-
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plating apparatus. If the apparatus is used for
deplating cylinders as it is capeble of being used
as hereinafter pointed out, the current may be
reversed in any approved manner and the bars
supporting the cradle in this instance constitute
the cathode of the apparatus. :

The cradle just described is used to support a
multiplicity of bars 32 of copper, or the metal that
is to be deposited upon the cylinder, -in side by
side and/or end to end arrangement upon the
cradle. The bars 32 may be arranged to com-

_ plétely cover the cradle. As illustrated, each of

15

20

25

. would result if a pole consisting of a plate-like -

30

- width and thickness to line the supporting struc- .

the bars 32 is of the same width and thickness
and when disposed in the cradle, as illustrated,
produces a plate-like electric pole presenting the
desired curvature approximately or exactly paral-
leling the surfaces of the cylinder to be electro-
piated in the apparatus. This arrangement pro-
vides a simple mode of using bars of the same
width and thickness to form an electric pole hav-
ing the curved contour essential to: the efficient
production of the electro-deposited layer havin
the characteristics above pointed out. 5
Said bars can be substantially completely used
in the electroplating operation without result-
ing in disintegration of the curved pole, such as

structure especially constructed to provide the
desired parallelism between the cylinder .surface
and the surface of the pole were utilized. Fur-
thermore by utilizing a supporting cradle such as
just described, and bars of metal of uniform

ture of the cradle, it is possible to completely use

5 the metal in the electroplating operation, because

when the bars have been used to the extent of
about one-half of their weight or less, the par-
tially used bars are removed and the cradle is re-
lined with new bars and the partially used bars

" may be arranged in juxtaposition upon the new
pars and the apparatus continued in use. This

is an effective way to use the déscribed arrange-
ment and result in a complete use of the par-

. tially disintegrated bars in the electro-plating ac-

45

50

tion and the subsequent use of the new bars upon
which the partially disintegrated bars are sup-
ported. The described arrangement accordingly

provides a simpie and inexpensive apparatus en-:

abling uncurved bars of uniform width and thick-

‘ness to be used to form & curved electric pole and

at the same time enables the metal from which
the curved pole is thus formed to be completely
consumed in the electro-plating operation, though
an electric pole is assured that has a form found
‘to be necessary in order to secure the character

~ of deposit that is. required in the formation of
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shells intended to be ‘subsequently etched and
used in printing operations.-

Thecylinder 32 to be electroplated in the ap-

paratus of the present invention constitutes the
base of a printing cylinder having shaft sections
36 and 35 extending from opposite ends thereof
which shaft sections aré secured in suitable bear-
ings in the printing press when the cylinder has
been provided with a layer of metal in the pres-

ent apparatus and said layer has been étched to-

provide the printing surface..

The surface of the cylinder, prior. to its inser~

tion in the apparatus of the present invention,
is provided with a metal like finish and contains
a surface layer of metal, such as nickel that will
not. unite to the metal, subsequently deposited
thereon, so intimately as to prevent subsequent

. stripping of the electro-deposited layer after the

printing cylinder has served its purposes, so that

a new layer of metal msy be electro-deposited
thereon and the desired printing surface etched
in the new layer of deposited metal. .
‘While it is preferred to strip the copper. or like
layer from the printing cylinder after the re- §
quired number of impressions has been made,
said deposited layer may be removed by again po-
sitioning the plated cylinder in the apparatus of
the present invention, reversing the current, and -

- thus deplating the cylinder in the samne appara- 10

tus. When it is desired to remove the printing

-surface in this manner, it is necessary that the

base be provided with & surface that is unaffected
by .the deplating action so that the ‘cylinder can
be again replated and reused without the neces- 15|
sity of grinding or polishing the surface thereof
in order to secure the absolutely smooth and the

‘true cylindrical surface that is essential in &

printing cylinder. ‘ ; »

Rotation of the cylinder in the electrolyte may 20
begin immediately upon immersiont of a pert of
the cylinder therein. It has been found desirable
to support the cylinder in open bearing boxes and
to assemble, the bearings, the geating for rotat-
ing the cylinder, and the current collector upon 25
the cylinder prior to the immersion of ‘a part
thereof in the electrolyte. This is accomplished
in the present invention by providing sleeves that
are clamped upon -the shaft sections 34 and 35
before the bearings are disposéd in said open 30

-boxes and the cylinder thus immersed in the so-

.completed and the cylinder removed from the 70 .,

lution, said sleeves carrying the -gear for rotat-
ing the cylinder and the current collector prior
to the application of the cylinder to the tank or
receptacle. The sleeve 38 consists of a tubular 35
portion 31 formed integrally with an enlarged
tubular portion 38 upon which roller bearings
39 are mounted between the collars 40 and 41
threaded, or otherwise, suitably secured upon the
section 38 of said sleeve. Each sleeve is further 49
provided with a portion 42 that is split longitu-
dinally to provide a removable cap section 48 be-
tween which cap and the portion 42 the shaft
sections are rigldly. clamped by means of bolts

. 44 passing through aligned ears 45 in the portion 45

82 and the cap section £3 separated therefrom
in a manner that will be obvious from an inspec-
tion of Figure 3a of the drawings.

Secured to the sleeve 36 that is clamped upon
the shaft section 38 is a current collector 48, while go

secured to the sleeve 36 that is’ clamped upon

the shaft section 35 is a gear 47. It will thus
be seen that when the sleeves 86 are attached
to the shaft sections of the cylinder, that is to
be electroplated by clamping the caps 43 into zg-
embracing engagement with sald shaft sections,
the bearings 39, the current collector 46, and the
gear 41, that 1s used to rotate the cylinder in the
electrolyte, are supplied to the cylinder as units
thus providing the cylinder with means for sus- gg

‘taining it with a minimum of friction during ro-
" tation thereof, with medns for completing the

electric circuit through the cylinder, and with
means for rotating the cylinder, &ll of which
may be applied to the ¢ylinder with great expe- gg
dition,” It will be seen that when it is desired
to electroplate a eylinder the sleeves 38 are sim-
ply applied thereto in the simple manner stated
and when the electroplating operation has been -

tank the sleeves can readily be removed and ap-
plied to another cylinder with a minimum loss .
of time. . o

“‘Upon ‘application of the cylinder to.the tank
or receptacle, the bearings 88- are dropped In 73

5
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7 connected to the speed change gearing -within

15

20
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open bearing boxes 48 rigidly attached to the
angle bars 15 before described, which are suit-
ably secured to said angle bars as by means of
bolts 49, (Figure 4). The gear &7 is brought into
engagement with a pinion 50 secured to a shaft
51 forming a part of a speed change device ar-
ranged in casing 52. The shaft Bl is driven at
varying rates of speed from a motor 53 mounted
upon a suitable base 54 disposed adjacent the
tank or receptacle, said motor being operatively
the casing 52 by means of a belt 55 and pulleys
56 and 87 on the drive shaft of the motor and
on the driven shaft of the speed change device
respectively. A suitable handle 58 may be ma-
nipulated to vary the speed of the shaft b1 so
that the angular velocity of the cylinder through
the electrolyte may be varied to attain & periph-
eral speed of 600 to 800 feet per minute irrespec-
tive of the diameter of the cylinder upon which
the coating is to he electro-deposited. The
speed changing device within the casing 52 may
be of any approved form. _
When the cylinder is positioned with the bear-
ings 39 in the open boxes 48 the current col-
lector 46 (Figure 5) contacts with the ends of
& brush 59, consisting of a multiplicity of lami-
nations of phosphor bronze or the like having
their respective ends formed to contact with a
substantial part of the cylindrical periphéry of
said ‘current collector. Said laminations are
clamped between a grooved supporting member

60 and an overlying grooved clamping plate 6f°

that may be drawn toward the support 60 by

means of a bolt 62 so as to firmly hold the lam-

inations immovable with respect to each other
and with respect to the current collector 46, The
support 60 is secured to.the angle bar 5 in any
approved manner, so as to be insulated there-
from, and said support is connected in any ap-
broved manner, as by clamp 63; to a conductor
leading to the source of energy supplying curren
to the electroplating apparatus in any manner
well'understood in the art. =

In order to maintain the electrolyte free of
impurities, and to ensure the uniform character
thereof throughout the tank to the end that the

- uniformity of the plating be ensured, and im-
. berfections avoided in the plated coating, the

50

55

. 60
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apparatus of the present invention includes

means to filter the solution continuously during
the operation thereof and to ensure agitation of

the electrolyte so that it is of substantially the-

same character at every point in the tank or re-

ceptacle, and particularly where the electrolyte -

is.drawn in the gap between poles in & manner
hereinafter described. The preferred: filtering
arrangement includes a supplementary tank or
‘receptacle 64 which may be constructed of wood

and lined, internally and externally with metal

such as lead. Filters 65 and 68 extend verti-
cally from the boitom of the
“thereof, dividing said tank into a plurality of
compartments. The filters preferably consist of
‘an open frame of Monel metal or the like, sup-
porting pure wool felt. The receptacle 64 is in
communication with the interior of the tank 10
by means of an elongated passage 67 (Figure 3)
located so that when the electrolyte is at the

normal level within the tank 10, the elecrolyte ‘

will flow into the auxiliary tank 64. The. elec-
trolyte flows first into the compartment to the

~left of the filter 66 (Figure 3) and passes through

15

said filter into the compartment between the

filters 63 and 66, and finally passes through the

|

" the apparatus is

b proved manner.

tank to the .top.

“through the gap

2,055,070

filter 65 into the compartment between the ﬁiter :

65 and the wall of the tank 64 most remote from
the tank (0, said electrolyte being freed of sus-
pended impurities during the passage through
said filters. :

In order to ensure continuous circulation of
the electrolyte from the tank or receptacle 10
through the various compartments of the auxil-
fary tank 64, a pump 68 is provided which pump

s put in-communication with the bottom of the

compartment formed between the filter 65 and
the rear wall of the auxiliary tank 64 by means
of a conduit 6¢ (Figure 3). 'The pump 68 returns
the electrolyte to the tank 10 through conduit 70
connected thereto and extending along the wall
of the tank 10 adjacent the auxiliary or supple-
mental receptacle 64, as indicated at 11 to & point
beneath the stationary pole of the apparatus,

" where the conduit 11 is in communication with

a conduit 12 extending across the tank and com-
municating with a pair of discharge conduits 73
and 14 (Figure 1) - having open ends discharging
the electrolyte returned to the tank by the pump
68, adjacent the bottom of the receptacle 10 at
a plurality of points. ‘The pump 68 is driven by
& motor 15 having a pinion in mesh with a gear
16 affixed to a shaft 77 connected to the rotor
of the pump which may assume any desired form
known in the art. .

It has been found to be desirable to maintain
the temperature of the electrolyte at the same

10

15

20

25

30

point throughout the year so that the action of -

substantielly ‘the same at all
times. This result is attained by passing a suit-
able heating or cooling medium through a coil
18 (Figure 1) disposed within the tank 10, adja-
cent the bottom thereof. Said coil is provided
with a cooling or heating medium through an

Inlet pipe 79, and said coil discharges the cooling

or heating means through an outlet pipe 80, such
fluid being pumped through the coil in any ap-
It has been found to be desir-
able to maintain the temperature of the elec-
trolyte at 100° F., which temperature will re-
quire the application of the heating medium to
the coil 18 during the winter months and the ap-
plication of the cooling medium during the sum-
mer months of the year; .

Referring to° Figure 6 of the drawings in the
use of the apparatus the electrolyte is maintained
at the level indicated by the line so designated in
this figure, and the cylinder is rotated in the di-
rection indicated by the arrow appearing on said
view. It will be observed that the .edge of the
stationary pole, which is substantially complete-
ly immersed in the electrolyte as shown, at the
side of the cylinder that moves downward through
the electrolyte upon rotation thereof, is below the
normal level of the electrolyte, and that
side of the cylinder which moves upward, when
it is rotated in the direction indicated by the ar-
row, the edge of the stationary pole is slightly
above the electrolyte level. The effect of this
arrangement is that the rotation of the cylinder
causes a continuous circulation of electrolyte

‘through the gap betweenthe cylinder and the

bars 32( supported in the cradle, because the ac-
tion of the cylinder, which is rotated relatively
rapidly as above stated, sets up a pumping action
drawing fresh electrolyte continuously over the
right hand edge of the stationary pole, viewing
Figure 6, and discharges electroyte that is passed
continuously over the left hand

edge of sald pole. The result of this action is that
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the nature of the electrolyte is maintained con-
stant at all times during the electroplating action,
resulting in an even deposition upon the cylinder.
The uniformity with which the stationary pole is

spaced from the cylinder is a further important

feature contributing to the attainment of the de-
sired uniform deposit of metal upon the cylinder.

The effect of rotation of the cylinder through
the_ electrolyte in the tank or receptacle is to
lower the level of the’liguid at the right of Figure
6, and to slightly raise the level at the left of
said figure. It will be .observed, referring to
Figure 1, that the opening leading into the aux-
iliary receptacle 26 is located at the part of the
tank or receptacle in which the level of the lig-
uid is raised by normal rotation of the cylinder

therethrough. The liquid thus discharged from-

the gap between the poles is caused to flow
through the opening 67 so that the liquid that-
has just passed through the gap is directed to-

-ward the.filter. .

" The electrolyie 'accordmgly that has passed:
through the gap between the poles is thus caused

to flow toward the filter due to the normal rota--

tion of the cylinder, and the flow of electrolyte
through the filter is continuously assured by the
operation of the pump 68, which serves to with-
draw electrolyte from the receptacle and return
it adjacent the bottom of the main tank.  The
circulation thus caused by the rotation of the
cylinder and by the action of the pump serves to
maintain the electrolyte in continuous agitation
so that the uniform character thereof is insured.
at all times. ' '

- When the electroplating action has continued
so as to form g deposit of the order of 0.006 inch,
s coating sufficient for the purpose of receiving an
etching for use in rotogravure or similar print-
ing, the cylinder is removed from the receptacle
which may be readily accomplished by simply
raising the cylinder out of the open boxes 48, in
which the bearings rest. The bolts 45 that hold
the member 43 in clamping engagement with the
shaft sections are then released and the sleeve
carrying the current collector 46 and the gear 417
for driving the cylinder respectively are thus
simultaneously removed from the cylinder, and

- gaid sleeves are applied to the shaft sections of

50

66

" 86

70

the next cylinder that is to be plated, the appii-
cation of such sleeves to the new cylinder serving
to assemble with respect to such new cylinder the
current collector just referred to. The new cyl-
inder may then simply be inserted in the tank by
again positioning the bearings 39 in the open
boxes 48, the current collector again contacting
with the bush 59 and the gear 41 meshing with
the pinion 56. Rotation of the cylinder can be
started immediately so that the electroplating

- action is not initiated until after the cylinder is

in rotation. This ensures the formation of the
desired uniform thin coating or shell upon the
cylinder when the bars 32 supported in the cradle
have been approximately consumed to one-half
of their weight due to the continuance of the elec-
troplating action. Preferably the cradie is then
lined with new bars of metal, and the partially
consumed bars are super-posed upon the new
bars and the electroplating action then continued
with the result that the partially consumed bars
are eventually completely consumed in the elec-
troplating action. -

It will thus be seen that an electric'pole.is

. provided that may generally follow the contours

of -the cylinder to be plated, though said pole

8 consists g_ssentia,lly of a mtﬂtipncity of bars of

9
-

5

metal of uniform width and thickness, and of the
desired length, which bars may be obtained upon
the market at low cost. If cylinders of varying
sizes are electroplated as is customary in prac-
tice, the rotation of the shaft 51 carrying the
driving pinion 50 may be varied so that the sur-
face speed of the cylinder to the electrolyte is
equal to 600 or 800 feet per minute. If cylinders
of varying sizes are to be plated, preferably, a

. cradle having a supporting surface that parallels

the surfaces of the immersed cylinder is employed,
‘though it has been found that where the varia-
tion in cylindeérs is not great, that the same

cradle may be used in successfully electroplating
printing cylinders of varying diameter. .

The invention may be embodied in other spe-
cific forms without departing from the spirit or
essential characteristics thereof. The present em-
bodiment is therefore to be considered in all re-

. spects as illustrative and not restrictive, the scope
of the invention being indicated by the appended

claims rather than by the foregoing description,
and all changes which come within the meaning
and range of equivalency of the claims are there-
fore intended to be embraced therein.

What is claimed and desired to be secured by

- United States Letters Patent is:—
1. In electroplating apparatus comprising a re- -

ceptacle for electrolyte, a rotatable cylinder con-

- stituting one of the electric poles, a stationary

pole approximately paralieling the part of the
cylinder normally immersed in the electrolyte
and terminating close to the surface thereof so
that the rotation of the cylinder causes the ini-
tiation of & circulation of the electrolyte from bhe~

10

15

20

.25

30

35

tween said poles over the edge of said pole, and

means to continue the eirculation of the electro-
Iyte discharged over said edge. :

2. In electroplating - apparatus somprising a
receptacle for electrolyte, a rotatable cylinder
constituting one of the electric poles, a stationary
pole approximately paralleling the part of the
cylinder normally immersed in the electrolyte
and terminating close to the surface thereof so
that the rotation of the cylinder causes the initia-
tion of the circulation of the electrolyte from be-
tween said poles over the edge of said pole and &

filter arranged to receive the electrolyte circu-

lated by said cylinder. )
~3.. In electroplating apparatus comprising a re-
ceptacle for electrolyte, & rotatable cylinder con-

. stituting one of the electric poles, a stationary

pole to assist

pole appreximately paralleling the part of the
cylinder normaily immersed in the electrolyte
and terminating close to the surface thereof so
that the rotation of the cylinder causes the ini-
tiation of & circulation of the electrolyte from be-
tween said poles over the edge of said pole, and
a filter to receive said electrolyte circulating over
the edge of said pole and pumping means to pur-
ify and continue the circulation of said electro-
Iyte respectively. ) o

4. In electroplating apparatus comprising & re-
ceptacle for electrolyte, & supplementary recep-
tacle in communication with said electrolyte re-
ceptacle so that the electrolyte will flow into the
supplementary receptacle, purifying means in
said supplementary receptacle, a movable electric
the circulation of electrolyte from
said first to said second named receptacle through
said purifying means and pump means to return

the electrolyte to said first named receptacle,
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5. In electroplating apparatus comprising a re- -

ceptacle for electrolyte, a supplementary recep-
tacle in communication with said electrolyte.re-

(N
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ceptacle so that the elctrolyte will flow into the
supplementary receptacle, purifying means in said

supplementary receptacle, a movable electric pole
to assist the circulation of electrolyte from said

first to said second named receptacle through

‘sald purifying means and pump means to return
the electrolyte- to said first named receptacle so
as to cause agitation of the electrolyte there-
within, - '
-6. In electroplating apparatus comprising &
tank for the electrolyte, a cylinder having shaft
. sections projecting from "opposite ends, sleeves
clamped to said shaft sections and carrying bear-
ings, open bearing boxes supported by said tank
and receiving sald bearings, a gear on one of said

sleeves, a current collector on one or both of said -

sleeves, & driven pinion arranged adjacent said

tank for meshing engagement with said gear-

when said bearings are positioned in said boxes,
a stationary pole in said tank, and an electric
circuit through sald current collector and sta-
‘. 7. In'eléctroplating machine comprising a tank,
for ‘thé-elettrolyte, a rotatable pole, mechanism
to operate said pole, a fllter adjacent said tank
disposed so that rotation of said pole causes elec-

trolyte to flow to said filter and means to return -

- the electrolyte from the filter to the tank.
" ' 8. A cylinder electroplating apparatus compris-
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ing a tank, a cylinder rotatably mounted in said
tank, s stationary pole approximately paralleling
less than one half of the cylinder surface, & sup-
plementary tank including filtering means ar-
ranged so that the electrolyte will flow therein

- when said cylinder is rotated, and pump means
-to return the electrolyte from the

supplementary
tank to the main tank beneath said stationary
pole. _ .
" 8. The combination defined in claim 8 in which
sald stationary pole consists of a support and a
multiplicity of bars arranged flatwise side by side
on said support..

10. In electroplating apparatus comprising a
tank for the electrolyte, a cylinder having shaft

‘sections projecting from opposite ends, sleeves
clamped to said shaft sections and carrying bear- -

ings, notches formed in opposite walls of said
tank to accommodate said shaft sections, a lining
for said tank, said lining being formed to cover
sald notches and to provide housings for said
sleeves, open bearing boxes supported by said
tank and receiving said bearings, a gear on one of
said sleeves, and a driven pinion arranged adja-
cent said tank for meshing engagement with said
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gear when said bearings are positioned in said -

boxes. p :
EMIL ERICKSSON.



