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TEEITAS A, EDISON, OF LLAWELLYN PARE, WIST ORAVGE, WIW JERUEY.

’ PR@EUCTK@N OF THIN METAL SIBITS OR FOILS.

1,428,184,

To all whom ot may concern: o

Be it known that I, Tromas A. Episow, a
citizen of the United States, arid a resident
of Llewellyn Park, West Orange, Kssex
County, Wew Jersey, have invented certain
new and useful Improvements in the Pro-
duction of Thin Metal Sheets or Foils, of.
which the following is & description.
My invention relates to the production of
thin metal sheets or foils of any desired
length, and in some aspects is an improve-
ment on the invention described and claimed
D my Qo-pending application Serial No.

898,825, Alad July 186, 1920, and entitled Pro-
SRELH thin metal sheels or Toils.
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£ the objects of my invention re-
o an improved process and improved
reby thin sheets or foils of metal,

3 W s

NSRS W
prefersbly nickel, of any desired length may
os electrolytically produced more effectively
and economically, and preferably by oper-

ch may be carried on continuousiy.
r object of my invention is o

Cdsy
&0

prod plurality of such shests or foils
simultaneously by the use of a single ap-

More spacifically described, my invention

consisis in employing an elongated mémber
. . {>) b

oreferably having a plurality of plating sur-
taces, as the electrode on which the metal
is to be plated, disposing only a portion of
such electrode in the plating bath of an elec-

-plating cell capable of plating such
moving the electrode so that different
jo! thereof will successively leave the
plating bath; and stripping from each piat-
ting surface of the electrode at & point in
the path of movement thereof beyond the
bath the metal deposited thereon in the plat-
ing bath, so as to produce a plurality of thin
sheets or Toils formed of such metal. These
operations are continued until the shests or
foils thus produced are of the desired length.
T preferably employ a long, flat, flexible
strip as the electrode on which the metal is
plated, and this strip electrode is prefer-
-ably, though not necessarily, in the form of
an endless belt which is driven by any sdit-
able means so as to be continucusly moved
in an endless path. The electrode on which
the metal is plated is suitably treated so as
to facilitate the stripping of the plated metal
therefrom, preferably by providing the same
with a thin coating or film of a material
containing selenium, such as a selenide where
the electrode is of copper or nickel, as de-

Speeiﬂcatim of Letters Patent.

seribed in my

Patented Ang. S, 1922,

Appleation fled Aungust 28, 1820. Serlal o, 408,044,

ending application Serial
No. 305,821, ﬁiec‘? June 21, 1819 and entitled
Electro- plating. This coating or film is
preferably applied to the.elsctrode by pass- 60
ing the latter, at 2 point in the path of
movement thereof without the plating bath,
through a suitable selenium bath, such as
solution of selenious acid., A% s point in the
path of movement of the slectrode in ad- 66
vancs of the selenium bath, this slectrode is
also preferably passed ifhrough s suitable
electrolytic cleaning cell so as o thoroughly
cleen the same; whils bstween the slectro-
lytic cleaning cell and the selenium bath, and 70
between the latter bath and the plating
bath, such electrode is preferably washed sc

as o thoroughly remove thsrefrom any of
the solution of the bath of the clsaning celi

.?.
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nd of the selenium bath which may adhere 75
hereto. Suitable means, such as a plurality
of winding drums driven in any suitabls
manner, ars also provided for continuously
stripping from the said elsctrode the metal
plated on the plating suré thereef and o 3@
wind up the long thin m ils o
thus produced. The said
preferably washed at & pel
movement between the plating cell and the,
siripping means so as is remove any 86
of the solution of ths plating bath which
mey adhere thereto. The thickness of the
shests or foils produced may be readily

‘regulated, as, for exsmple, by varying the

speed at which the elecirode on which the 0
metal is plated is moved.

Other objects and features of my-.inven-
tion will be hereinafter mors fully described .
and claimed. ’

For a clearer understanding of my inven- 0o
tion, attention is directed to the drawing
accompanying and forming a part of this
specification and in which:

Figurs 1 is & view in side elevation, partly
in section and partly diagrammatic, of one 163
form of- apparatus for producing metal

sheets or foils in accordance with my in-

vention; and
Figure 2 is an enlarged plan view, partly
in section and partly diagrammatic, of a 160
portion of the apparatus shown in Figure 1.
The electroplating cell of the form of ap-
paratus shown comprises a tank or container
1, a cathode 2, preferably in the form of a
long flat endless strip and only a portion 110
of which is immersed in the plating bath.
and three spaced anodes 3 suitably supported
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in the tank from their upper ends and ter-
minating a considerable distance from the
bottom of the tank. The portion of the
strip 2 in the plating bath is in the form of
a loop, the strip passing over a roller 4 above
the cell, then down between one pair of adja-
cent anodes 3 and up between the other pair of
adjacent anodes, and then-over another roller
4 above the cell. A weight in the form of
a roller 5 is supported in the plating bath
beneath the intermediate anode 3 on the loop
of the electrode 2. Pins provided on the

ends of the roller 5 engage in vertical slots,

6 respectively provided in two . parallel
plates 7 which are suitably suspended in
the plating bath from the top of the con-

tainer 1, as by means of bars 8, closely ad-

jacent the opposite edges of the strip
cathode 2. The plates 7 are preferably
formed of hard rubber or other substance
which will not be affected by the action .of
the plating cell, and each of these plates is
preferably provided with a central vertically
extending opening 0 to facilitate theé circula-
tion of the electrolyte. The level of the
electrolyte -or plating bath is represented
by referenee character 9. -

“The strip 2 is formed of a suitable metal,
preferably copper or nickel where the metal
to be plated thereon is nickel, and is adapted
to be continuously driven in an endless path
in the direction of the arrow by suitable
means, stuch as a roller 10, operated by any
suifable motive means (not shown). FKrom
the driving roller 10 the path of movement

“of the endless strip 2 is as follows: Over

the idler_pulleys 11 and 12, the pulley 13,
through an electrolytic cleaning cell
washing device C, a tank or container B
containing a selenium bath, through a.wash-
ing device C’, over one of the rollers 4.
through the bath of the electroplating cell
and t%en over the other roller 4, through
a washing device C?, and then over an idler
pulley 14 back to the driving roller 10. The
electrolytic cleaning cell A comprises three
spaced anodes 15 suitably supported in the
electrolyte 16 from the top of the cell con-
tainer, and a portion of the strip 2 as the
cathode. The portion of the strip 2 im-
mersed in the bath of the cleaning cell A is
in the form of a loop, the strip extending
downwardly from the roller 13 between two
adjacent anodes 15 and then up between the
two remaining anodes. A weight in the
form of a roller 17 is supported on this loop
in the cell A beneath the intermediate anode
15. Between the cell A and the washing de-
vice C the strip 2 passes over a roller 18
suitably supported above the cell A. The
rollers 13 and 18 are formed of metal, pref-
erably nickel, while the roller 17 is pref-
erably formed of hard rubber or other mate-
rial which will not be affected by the action
of the cell A. Current-is supplied to the

A, a

1,426,184

cell ‘A by means of conductors 19 and 20

Jleading from a suitable source of current

(ot -shown), the conductor 19. being con-
nected to the anodes 15 and the conductor 20
being connected to the rollers 13 and 18 and
thereby electrically connected with the strip
2 passing over said rollers. The electrolytic
cleaning” cell is preferably of the type de-

_scribed in my pending application Serial No.
308,379, filed July 3, 1919 and entitled Clean-
'ing. of metallic surfaces, the anodes-15 pref-.
.erably being formed of graphite, and the

electrolyte 16 preferably consisting of a

sulphate or potassium sulphate rendered
slightly alkaline by the addition of a suffi-
cient amount of caustic potash or caustic
soda. Accordingly, as the strip 2 passes
through the cell A, such strip will be effec-
tively and thoroughly cleaned electrolyti-
cally. From the roller 18 the strip passes
through the cleaning device C, which
thoroughly removes all electrolyte of the
cleaning cell A which may be adhering
thereto. From the washing device C the
strip 2 passes over a roller 21, then in the
form of a loop through the bath 22 in the
container B and over the roller 23, the
rollers 21 and 23 being suitably supported
above the container B. A weight in the
form of a roller 24 is supported on the loop
in the bath 22.  Rollers 21, 23 and 24 are
formed of suitable non-conducting material,
preferably hard rubber. Where the strip 2
is of copper or nickel, the bath 22 in the
container B preferably consists of a solution
of selenious acid, and accordingly, in the
passage of the strip through this bath, a
very thin coating or film of selenide will be

“formed on the strip, as described in my pend-

ing application Serial No: 305,821, filed
June 21, 1919 and entitled Electroplating.
From the roller 23 the strip 2 passes through
the washing device C’ ‘which thoroughly
removes any of the solution of selenious

70
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nearly saturated solution of either sodium .
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acid ,which may adhere -thereto, and then -

through the bath of the electroplating cell as
hereinbefore described. When it is desired
to produce thin sheets or foils of nickel, for
which the present invention has been es-
pecially designed, the anodes 3 of the plating
cell are formed of nickel; and the plating

‘bath or electrolyte of the electroplating cell

116

is preferably of the character described in -

my pending application Serial No. 324,291,
filed September 18, 1919 and entitled Pro-
duction of nickel, and comprises a suitable
nickelplating solution such as a nearly sat-
urated solution of nickel sulphate and a
suitable amount of a salt of a fatty acid,
such as acetate of nickel or an alkaline ace-
tate, preferably acetate of magnesia. When
such a plating bath is employed, the nickel

plated on the strip 2 will be substantially

pure and malleable, of fine and uniform tex-
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" ture, md v'sﬁbaﬁantially free frdm brittleness,

‘internal stresges and strains, snd moreover,

it is possible to impress on the csll & current
~heving a density meny times ‘greater, and

10

comsequently t6 plate out the mickel ento the
cathode many times faster than is possible
in the case of nickel:plating cells the baths
of which consist of. solutions of the usual
sslts employed in~ thenickel-plating -in-
dustry. In its %assage through the ‘electro-
pleting call, both sides and the edges of the
strip 2 will, of courss, be _c@ﬁmpleﬁ:@@ covered

" with a coating of nickel. The nickel tendsto
: (=4

deposit faster on the edgss of the strip, but
T find that the ues of tﬁe plates 7 disposed
closely edjacent the edges of the sirip pre-
vents this, and that with the srrangement

" . shown, the ceating of nickel deposited on the

(o)
fod
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sbrip will be substantially uniform in thick:

_ness. From the slectroplating cell, the strip
passes through the washing devies C? where!
ny of the solution of the plating bath which

v adh :

the strip is completely re-
¢ ore provided for continu-
om each side of the sirip 2
ited thereon in the beth of

S and .S,
fe located bétween - the
rice C? end the driving roller 10,
Iy comprises . two winding
5 and %8 respectively located on op-
ides. of the strip end suitably driven,
- by the ssme motive means that
2o roller 10, - . :
nicks! frst plated on the strip 2 in

. The
_ the operation of the gpparatus is stripped
from each-side of said strip and jsuitebly
~attached o the corresponding ;winding

drums 25 and 26, as by inserting™the end
portion thereof into slots formed im the
drums. . The winding drums 25 and 26 ere
driven at such a speed that the nickel sheets
S and S’ are constently maintained at suf-
ficient, tension %o insure the continuance of
the operation of stripping the nickel from

 the strip 2. The provision of the thin film" r ‘
or ¢oating of selenide on the strip 2 greatly *tank 1 is provided with a suitable cover 42.

80

facilitates the stripping of the plated nickel -

therefrom. . In order to prevent the mickel

~ plated on theedges of the strip 2, which of

86,
- preferably provide means, such as a pair of

80

66

course joins that plated on both sides-of the
strip, interfering with the stripping of the
nickel from said strip and the separation
thereof into the two sheets or foils S and 8/, 1

o o8 to form two long thin-
This stripping.

—

»thrbugh %vﬁicﬁ'ﬁh@ strip 2 respectively enters |

and leavesthe container, two pair.of squee-

-adjacent the openings 29 and 30 hetween
which the strip 2 passes, for removing sur-
plus liquid from: the Iatter, and two spray-

gee. rollers’ 81 and 33 respectively located

70

ing devices 32 respectively located within

_the conteiner at opposite sides of the strip
intermediate the two pairs of rollers 31 and
33. Each of the spraying devices 32 com-
prises a pipe extending transversely of the
container and connected with a suitable
source of water supply (not shown), and is
provided with a plurality of small openings

- 34 -directed towards the path of movement

78

of the strip through the container 28, where- °
. by, in the operation of the apparatus, water

is ‘sprayed onto both sides of the strip.

- Reference character 35 represents anl
. pverflow pipe disposed in the comfsiner 1
of the electroplating cell and leading there-
.. from to g suifable container, such as a efock
-86. Impurities and the like which are pro-
- dueed in the bath of the electroplating cell

during the operation of the latter tend fo %

" accurmaulate on the surface of the bath and
accordingly will be carried
with the electrolyte which passes
the overfiow pipe 35. A suitably driven
pump. 87 withdraws the elecirolyté from
the crock 86 adjacent the bot ¥

and forces the same through
ing means, such ag » flter press 88, where all

0F

impurities and the like ara rémoved. From

the filter press 38 the fillersed electroiyts 1

3

flows through e suiteble pipe inte another
‘container .or crock 39,&11(? & suitably oper-
“ated prmp 40 withdraws the electroiyte
- from such contginer and forces ihe same
through a pipe 41 back into the tank 1. The
arrengement is such that there will always
be o considerable quantity of electrolyte in
- each 'of the containers or crocks 36 and 39,

and consequently the level of the plating .

“bath in the tenk 1willbe maintained at a
. ‘substantially fixed point. In order, however,
“to prevent evaporation of the electrolyte, the

- :Current is.supplied to theelectroplating
cell by conductors 43 and 44 leading from a
‘guitable source of current (not shown), the
-conductor 48 being connected to the rollers 4,
.and the conductor 44 being connected to the
-anodes 8. The rollers 4 are formed of a suit-

able metal, preferably nickel, and .conse-
* quently the conductor 43 is electrically con-

knives 27, suitably supported in & position nected to the strip through said rollers.

-to ¢ut or shear the plated coating of nicke}

at the edges of the strip 2 an apEroxi-
mately at the point where the nickel is
-stripped therefrom, '

The washing devices. C, C’ and C? are pref-

erably similar in construction, and, as

shown, each comprises a rectangular con-
tainer 28 provided with openings 29 and 30

As previously mentioned, the operation

119

118

120

. of the apparatus is carried on continuously, -

that is, the strip 2 is continuously moved

126

and the nickel plated thereon is continuously -

stripped from each side thereof to produce
- the thin nickel sheets or foils S, S’. The
thickness of these sheets or foils may be
readily regulated as, for example, by vary-

130




. in%
an

s

the speed at which the roller 10 is driven
\d thereby the speed at which the strip 2
is moved. When the apparatus has once

been adjustéd,‘however, the nickel sheets or

foils S, 8’ produced by continuously strip-

- ping the plated nickel from the strip 2 will

be very uniform in thickness and the length

. of such sheets or foils will be dependent only

10

16

20

26

30

on- the time during which the apparatus is
continuously maintained in operation.
While I have specifically described the
preferred method and one form of appara-
tus for carrying out such method in accord-
ance with my invention, it is to be under-
stood that both the method and apparatus are
subject to -various changes and modifications
without departure from the spirit of the in-
vention and the scope of the appended
claims, . , o o
Having now described my invention, what
I claim as new and desire to secure by Letters
Patent of the United States is as follows i—
" 1. The method which consists in moving
an elongated strip comprising an electrode
of an electrolytic cell through and then out .
of the bath of the cell, and stripping from
both sides of said strip at a point in the path
of movement thereof beyond said bath,the
metal deposited thereon in the bath, substan-
tially as described. o A
2. The method which consists in contin-

" uously moving an- elongated strip compris-

85

40

bO-
- tially as described. -

58

" in which & costing of & materi

80

. thereon in ‘said cell, substantielly "as de-
‘seribed.. . L P I EE e T

'

6B

“tially as described.

ing an electrode of an electrolytic cell
through and then out of the bath of the cell,
and continuously stripping from both sides.

of said strip at a point in the path of move-

ment thereof beyond said bath, the metal
deposited - thereon in the bgtﬁ, “substan-

I'h of producing metal foilsor
sheets of any desired léngth which consists’
in providing an elongated strip comprising
an electrode of ‘an electrolytic cell capable
of plating such metal with a coating of a
material containing selenium, moving said

in @ path through end then out of

" 8. The method

strig . out
. the bath of the cell, and stripping from both -

sides of said strip at & point. in the pagh-
of movement thereof beyond. said bath, the
metal deposited thereon m'the bath, substan:

" 4. The method which Gonsiste in ﬁxovih;%

. an -elon%atiedjstrip o;o‘m?risingpn electrods
of an

electroplating cell through an- elec-

trolytic cleaning bath, then through 2 hath-
_ naterial - contain-
ing selenium is’ applied’ to the"strip - gnd'
then through and out of the bath of the elee-
troplating cell,. and stripping- from . hoth-
sides of said: strip at & point' beyond ‘the.
bath:of the plating cell, the metal deposited

nie

5. The method which consists in ioving

‘an elongated member comprising- an elec-’
A ' - . - IR . :

$rode o

‘bath in which & coating o

the plating - ce
‘electrode at & point beyon _ . |
. plating. cell, the metal deposited: thereon in

“electrode of ani-electro-plating ce

1,425,184

trode of an electro-plating cell through en
electrolytic cleaning bath, then through:a
bath in which a coating of a material cons

‘taining selenium is applied to said electrode,

and then through and out of the bath of the
electro-plating cell, washing the said elec-.
trode between the selenium bath and the
bath of the plating cell, and stripping from
said electrode at & point beyon
of the plating cell, the metal deposited
thereon In said cell, substantially as de-
scribed. , ‘ I : '

70"

the bath

76

6. The method which consists in xﬁoirihg .

an elongated meémber comprising an elec-
trode of an electro-plating cell through an
electrolytic cleaning bath, then through »
bath in which a coating of a material con-
taining selenium is applied thereto, and

‘then through and out of the bath of the

electro-plating cell, washing -the said elee-

80

86

trode between the plating bath and the -
selenium bath, and stripping from ssid elec-
trode at & point beyond the bath of the

plating cell the metal deposited thereon m

said cell, substantially as described.

an elongated member, comprising an elec-

50

7. The method which consists in moving

trode of -an electrolytic cell and having a

plurality of plating surfaces, through and
then out of the bath of the cell, and simul-
taneously stripping from the plating sur-
faces of said electrode at & point in the path
of movement thereof beyond -said bath the
metal deposited thereon in the bath; sub-
stantially as described. = v
8. The method of producing metal foils

86 .

109

or sheets of any desired length, which con- -

siste' in providing an elongated member,

comprising an electrode of an electrolytic

cell and having a plurality of plating sar-

“faces, with a coating of a material contain-

ing selenium, moving said electrode in a
path through ‘and then out of the bath of

the cell, and stripping from the plating

surfaces of said electrode at a point in the

path of movement thereof beyond said bath

the metal deposited thereon in the bath, sub-

stantially as described.

9. The method which econsists in moving
an elonigated member, comprising an elec- .

fg an electro-plating-cell, through an
electrolytic  clegning ’ba,th_‘% then through a

ing selenium s’ applied to the electrode,
and then ,thrmﬁgh.-mnd‘out of ‘the bath of
, and stripping from said

seid cell, substentially as described. - .~
- 10. The method “which " consists in mov-:

105
116

118 -

2 metal contain-

120

id the bath of the -

128

ing an elongated’ member, ~.ooﬂi¥risi’n‘g am

1; through = -

en-electrolytic cleaning bath, theén throngh . .
8 bath in which a'costing of:a-material con- .~

‘taining ‘selenium is qpplied['theretof,‘ and

A 4
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- .seribed.

/

then through and out of th’é bath of the elec-

troplating cell, washing said electrode be-
tween the successive baths, and stripping
from said electrode at a point beyond the
bath of the plating cell the metal deposited
thereon- in said cell, substantially as de-

11. The method
an elongated member, comprisin,

which consists in moving
an elec-

trode of an electro-plating cell, through an .

electrolytic cleaning bath, then through a

" bath in which a coating of a material con-

taining selenium is applied thereto, and then
through and out of the bath of the electro-
plating cell, stripping from said -electrode
at 2 point beyond the bath of the plating
cell the metal deposited thereon in sai
cell, and washing said electrode between the
successive baths and also between the plat-
ing cell and the point at which the metal
deposited thereon 1s stripped therefrom, sub-
stantially as described. ,

19. In apparatus for producing metal
sheets or foils of any desired -length, an
electrolytic cell capable of plating such

 metal and compriging an elongated elec:

" sheets or

trode partially immersed in the bath of said-

cell and having & plurality of plating sur-
faces, means for movin said . electrode so
that different portions thereof will succes-

‘sively leave said bath, and mesans for strip-

ping from the plating surfaces of said elsc-
trode at & point without said bath the metal
deposited thereon in the bath, substantisily
as described. '

13. In apparatus for producing metal
foils. of any desired length, an
electrolytic cell capable of plating such

‘metal and comprising an electrode in the

form of a long flat strip partislly immersed
in the bath of said cell, means for moving
said strip electrode so that different por-
tions thereof will successively leave said

-bath, and means for stripping from both

sides of said strip electrode at & point with-
out. said bath the metal deposited thereon

in the bath, substantially as described.

14. In apparatus for producing metal

“sheets or foils of any desired length, an elec-

trolytic cell capable of plating such metal
and comprising an electrode in the form of
a long flat endless strip partially immersed
in the bath of said cell, means for continu-
ously moving said strip electrode in an end-
less path so that different portiong thereof
will successively leave said bath, and means
for continuously stripping from each side of
said electrode at a
the metal deposited thereor in the bath, sub-
stantially as described.

15. In apparatus for producing metal
strips or foils of any desired length, an elec-
trolytic cell capable of plating such metal
and comprising an electrode in the form of
2 long flat strip partially immersed in the

1,406,184

oint beyond said bath-

A

bath of said cell, meaiis for moving said strip

-electrode so that different portions thereof

_will successively leave said bath, means for .

retarding the plating of metal on the edges
‘of said sivip while in said bath, and means
for stripping from both sides of said strip
_électrode at = point without said bath the

- metal deposited thereon in the bath, substan- -

tially as described.
16. In apparatus :
sheets or foils of any desired length, an'elec-
" trolytic cell capable of plating such metal
. and comprising an electrode in the form of
a long strip only a portion of which is im-
mersed .in the bath of said cell; means for.
meoving said strip so that different portions

for" producing metal

75

80

thereof successively leave said bath, means.

for applying to sa:d strip at a point in the

path of movement thereof in sdvance of the .

plating bath & coating of material contain-.
ing selenium, and means for stripping from -

both sides of said strip slectrode at a point
béyond said bath the metal deposited there-
on in the bath, substantially ag described.
17, In apparatus for producing metal
sheets or foils of any desired length, an elec-
trolytic cell capable of plating such metal

and comprising an electrode in the form of:

¢ strip partially iminerssd in the

a long fiat
bath of csid cell, mesns for moving said

strip slecirode so that different portions.
thergof will successively leave sald bath,.

means. Yor giripping from both sides of said

strip electrode ot o point without said bath -~ .
196

the metal deposited therson in the bath, and
'meany for cutting the metal plated on said
strip at the edges of the latter and approxi-

13

20

(413]

.mately at the point where such metal is -

strippsd, whereby such metal is divided into
two sheets or. foils, substantielly as de-
" seribed. '

18. In apparstus for producing metal

sheets or foils of any desired length, an elec-.

trolytic cell capable of plating such metal
‘and comprising an electrode in the form of

a long strip only a portion of which is im-

mersed in the bath of said cell, means for

106

119

moving said strip so that different portions -

thereof successively leave said bath, means

for applying to said strip at a point in the-

path of mevement thereof in advance of

the plating bath a coating of material con-

taining selenium, means for stripping from
both sides of said strip electrode at a point

beyond the bath the metal deposited thereon:
in the bath, and means for washing said

strip between the plating bath and the point

where said coating is applied thersto, sub-

stantially as described. - : :
19. In apperatus for producing metal

sheets or foils of any desired length, an elec--

troplating cell capable of plating such metal
and comprising an electrode in the form of
a long strip partially immersed in the bath
of said cell, the portion of the strip immersed

116 -

‘120
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in said bath being in the form of a loop, a
weight in the form of a roller supported in
said bath by 'said loop, means for moving
said strip electrode so that different portions

thereof will successivély leave said bath, and
“means for stripping from said strip elec-
‘trode at a point without said bath the metal

" deposited thereon in the bath, substantially

- as described.
10

.20. In apparatus

for producing metal

. sheets or foils of any desired length, an elec- .

‘trolytic cell capable of plating such metal

- and comprising an electrode in the form of -
" a long flat strip partially immersed in the

15

bath of said cell, means for moving said
strip- eléctrode so that different

‘thereof" will - successively leave said bath,

" .méans for stripping from both sides of said .

" strip electrode at a point without said bath

20

~ means for washing said strip between said
- 18 stripped
26

the metal deposited thereon in the bath, and

plating bath and the point where the metal
therefrom; substantially as. de-
seribed. e S

- 21, In apparatus  for ‘ producing meté,l

- sheets or foils of any desired length, a clean-

el

- 80

‘bath, a selenium bath, an electroplating
-capable of plating such metal and com-

portions

prising an electrode in the form of a long

-strip, said strip being -partially immersed
‘in-each of said baths and the bath of said

. :cell, means for moving said strip in a given
" path.and so that each portion of the same -

.- cell the meta] desposited thereon in
. substantially as described. : R
4029 In apparatus for producing metal.
.~ . sheets or foils of any desired length, & clean-
= mﬁbath, g selenium bath, an electroplating
“cetle

40
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*.each of said beths and the bath of said cell,

Cwill ﬂasgsf,sum%sively"throufgh and out of
88 the cleni .
- plating bath, and means for stripping from

A‘ﬁinihgr‘fbath,uthe selenium-bath and the

. 'said strip electrode at a point beyond said
the cell,

apable of plating such metal and com-

strip, said strip being partially immersed in

.- means for moving said strip in a given path
-gnd:so that each portion of the same will
pass- successively “through and out of the

50

‘cleaning - bath, the selenium bath and the

. between' the successive baths, and means for
. stripping from said strip electrode at a point .

- " beyond seid cell the metal deposited thereon
. 88 m 1y 8 1
- .28, In - apparatus - for producing metal

in’ the céll, substantially as described.

. sheets or_foils of any desired length, a clean-

‘ éf@::pri.s‘ingva:n;elec;trode- in ‘the form of a long
. - stripy said strip being partially immersed

‘ . ihgﬁﬁbath,- & selenium bath, an electroplating
ce

capable of plating such-metal and com-

in each of said baths and the bath of said

~cell, the portion .of the strip, electrode in

65

 prising. an electrode in the form of a long

‘plating bath, means for washing said strip the cell, and then stripping from the plat-

1,425,184

supported on said loops, means for moving.’

‘'said strip in a given path and so that each -

portion of the same will pass successively -

through and out of the cleaning bath, the -

selenium bath and the plating bath, and
means for stripping from said. strip elec-
trode. at a point beyond said cell the metal
deposited . thereon in the cell, substantially
as described. - ' -

24. In apparatus for producing metal
sheets or foils of any desired length, a clean-
ing bath, a selenium bath, an electrolytic cell
capable of plating such metal and compris-
ing an electrode in the form of a long end-

less strip, said. strip being partially -im-

70
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mersed in_each of said baths and the bath - -

of said cell, means for continucusly moving

said strip in an endless path so that each
_portion of the same will pass successively .
through and out of the cleaning bath, the

selenium bath and the plating bath, and
means for stripping from both sides of said
strip electrode -at a point.beyond the .plat-
ing bath the metal deposited thereon in the
latter, substantially as described. .

25, In apparatus for producing . metal

86

- 90

sheets or foils of any desired length, an elec- -

trolytic cleaning .cell, a selenium bath, an

electroplating cell capable of plating such

metal, a long flat endless strip partially

inmersed in the selenium bath and the bath

of each of said cells, the strip comprising

-an.electrode of each of said cells, means for

continuously moving said strip so that each
portion of the same will pass successively

through and then out of the bath of the

95
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cleaning cell, the selenium bath and the bath -

.of the plating cell, and means for continu--

ously stripping from both sides of said strip
at a point beyond the plating cell the metal
deposited thereon in the latter, substantially
as described. N

<26. The methbd of producing metal foils
.or sheets, which consists in treating an elon-

ated member comprising an electrode of an
electro-plating cell and having a plurality
of plating surfaces so as to %acilitate the
stripping of electrolytically deposited metal
from sald surfaces, moving said. member in
a path through and then out of the bath of

ing surfaces of said member the metal de-

posited thereon in said bath, substantially
as deseribed.” . ‘ .
27, The method which consists in cleaning

an elongated ‘member comprising an elec-
trode of an electro-plating cell, then treat-

ping of electrolytically -deposited -metal

-therefrom, moving. said member through

.and out of the bath of the plating cell, and

stripping from said member the metal de-

as described. . - _ ‘
28, In apparatus for producing metal

105

110
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-ing said member so as to facilifate the strip- .

125

: portion. rip. . posited thereon in said bath, substantially -
each bath being in the form of a lqop, and -
weights. in- the form of rollers respectively

3.

180
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strips or foils, an electro-_pl.ating cell com-

prising an electrode in the form of an elon-

gated member having a plurality of plating

surfaces, means for moving said member so
that different portions thereof will succes-
sively pass through and out of said bath,
and .means for retarding the plating of
metal on said ‘member between adjacent
plating surfaces thereof while the member
is in said bath, substantially as described.

29, In apparatus for producing metal

sheets or foils, an -electro-plating cell com-
- prising an electrode in the form of an elon-

gated member having a plurality of plating
surfaces and only a portion of which is im-
mersed .in the bath-of said cell, means for
moving said member so that different por-
tions thereof successively leave said bath,
means for treating the plating surfaces of
said member at a point in the path of move-

" ment of the latter in advance of the plating

bath so as to facilitate the stripping there-
from of metal plated thereon, and means
for stripping from the plating surfaces of
said member the metal deposited thereon in
said bath, substantially as described.

30. In apparatus for producing metal
sheets or foils, an electro-plating cell com-
prising an electrode in the form of an elon-
gated member having a plurality of plating
surfaces, means for moving said member so

7

thatEdiﬁ'erent' portions thereof will succes-

sively pass through and out of said bath,

means for cutting the metal plated on said
member between adjacent plating surfaces,
and means for stripping from the plating
surfaces of said member the metal deposited
thereon in said bath, substantially as de-

- seribed.

31. In apparatus of the character de-
scribed, an electro-plating cell comprising
an electrode in the form of a long strip par-

" tially immersed in the bath of said cell and

adapted to be moved so that different por-
tions thereof will successively leave said
bath, the portion of the strip immersed in
said bath being in the form of a loop, and
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a weight supported on said loop, substan- -

tially as described. .

32. In apparatus of the character de-
scribed, an electro-plating cell comprising
an electrode in the form of a long strip, a
plurality of baths including the bath of
sald cell, said strip being partially immersed
in each of said baths and being adapted to
be moved through the latter, that portion
of said strip in each bath being in the form
of a loop, and weiglits respectively support-
ed on said loops, substantially as described.

This specification signed this 23rd day of

August 1920.
: THOS. A. EDISON.
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