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Lo all whom && muy congern:

Be it known tha Trosas Ropinson, a
subject of the ing

g of Grest Britain, re-
siding at Few York city, in the éounty of
5 New York, State

i
of New York, have in-

vented certain new and useful Improvements’

in Methods and Apparatus for Producing
Roofing ilements; und I do herkby declave
the following to be o full, clear, and sxzact
deseription of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same ,
This invention relates to a maethed and
" apparatus for electroplating and is mbended
more particularly for use in the manufacture
of roofing slements :
The rooling clements
of & compesition b
electrodeposited thergon. The base emiployed
for-this purpose msy consist of various com-
. positions, such as felt, burlap, or paper, im-
pregnated with bituminous or asphal com-
positions, known generally as asphaltic
roofing, or fibrous materials such as asbestos,
wood fiber and the Yike, bound togcether by
a suitable binder. - Applied to the surface
of this base is 2 lsyer of a non-corrodible
etal such as copper; and this copper plate
or sheathing is Hmited, in part for reasons
of economy, to that surface of the base which
is exposed when the elements are in place on
the roof. .
The particular
intended o be m
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type of element which is
nufactared by the method

and apparatus which will Iater be described,
is the shingie which may be either single or
multiple. For single shingles the bases are
cut to the gppropriate oblong forin, and thesd
elements are laid on the roof in overlapping
courses in the mapner nsually emploved with
wooden shingles.. "The adjacent shingles of
each conrse gre spuced apart to give the roof
the desired appearance and not only is a con-
siderable extent of the shingle along one
edge exposed to the weather, but there is ex-
pozed a narrow avea which lies heneath the
space between, 2 pair of adjacent shingles of
(the conrse next:above, The copper plating,
therefore,. whiel,
weather surface of the element, i« applied
so as to cover the exposed edge and a tongue
o which extends backwardly on the surface of
the shingle s0 as to protect that part which
18 to; be exposed between shivgles of the

4¢

e

_course above. In multiple shingles which

“iscintended 1o cover the.

& CORFORATION QF DELAWARE.

APDARLTUR ¥FOBR PRODUCING ROOFING BLEMENTS.

Serial Mo. 652,143,

have a size corresponding to two or more -
single shingles placed side by side, there

-are formed cut-outs extending imwardly -~

from the exposed edge for the purpose of -
giving a series of these multiple ‘shingles
Iaid side by side the same appearance
as that of spaced single shingles. The plat-
ing on the multiple shingles consequently.
corvespends to that used on single ‘shingles
but has a plurdlity of tongues extending
back: from its main area. Various other
forms of roofing elements may be employed
in addition to the single and multiple shin-
gles described, but in each case thé metallic
protective layer is designed so as to protect
2ll portions of the elements which would
normally be exposed and consequently under
normal circumstances this layer will have
an irregular area.

The resent invention is directed to a
method and apparatus for electrodepositing

&0

&5

70

75

the protective layer of irrégular shape on

elements of the type gencrally referred to,
and is irtended to produce these clements
rapidly, at & minimum expense and with the.
production of a plating of excellent char-
acteristics. In accordance with' this method

80

‘there is employed an electrolytic cell of con!

venient size which has positive and negativé,
hus bays located along the sides, Suspended’
in this cell is a’plurality of anodes and be-
tween cach pair of anodes is a pair of insu-
lating separator members. Between the
separators ave -placed the elements which
have been given a coating of conducting ma-
terial over that surface on which the de-
pusit is to be formed. The separatcrs have
conducting faces which smake contact with
the conducting material, and these conduct-
ing o1 contact faces ave,.in turn, connected
to the negative bus bar of the cell and formed
5o as to .shield and mask that part of cach

90

85

‘element. on which no deposit is to take place,

and consequently the edge of the separator
defines the edge of the deposit. In the manu-
factire of single or multiple shingles, as de-
seribed, the separator will,. therefore, have
cut-out portions which corrésponds in shape
to the shape of the tongues extending from
the main bhody of the plating. .
‘The anodes tised Jin this process may be
made of plates of metal but are preferably
of & 'composite construction consisting of a

100
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core or base of a material which is insoluble
in the electrolyte and a coating of the metal

- which is to forin the deposit plated on the

10

core. - The anode further has a shape which
corresponds closely to the shape of the de-
posit, and, therefore, in maKing shingles of
the type previously referred ito the anode
will consist of & main body or sheet from
which one or ove tongues extend. The

enode hae a - plurality of holes formed

through it which permit an increased and

- rapid circulation both in plating the meial

15

on the core and in plating the metal off the
core upon the elements. These holes also
provide an increased anode surface, while

- confining the size of the anode within the
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desired limits, The anodes are mounted in
the cell in the usual manner, connected &o
the positive terminal of a source of current
and the metal is plated therefrom upon the
surface of the elements. Inasmuch as the
anodes conform in their genersl outlines to
the shape desired for the deposit, and since

_they have an increased surface over that

normally employed, and also since a rapid

-eirculation of the electrolyte is permitted,

the process of producing the elements may
be carried on rapidly with the time required
for deposition reduced to o minimum, while

' the guality of the plate is. entirely satis-

factory, - A
By making use of anodes of the type de-
seribed o further economy is effected. In
these processes of electrodeposition making
fp soluble anodes, the anodes employed
are of refined metal. "In the case of copper
plating the anodes are prepared after the
metal has been subjected to certain refining
processes. The crude metal taken from the
smelter is subjected to electrodeposition
upon & starting sheet and the cathodes so
produced are then melted up and cust into
anodes.of a gize convenient for use in the
particular electrolytic cell in which they are
to be employed. "The crude copper, there-
fore, passeg through an e'ectrolytic refining
process and ig then melted and cast to con-
venient form. With the present type of
anode, however, it is possible to shorten this
procedure hy using the anode bhase as the
cathode in the first electrolytic refining
step, and the mietal deposited thereon is
found to be of sufficient purity for the pur-
pose of making roofing elements.. 'These
anodes are, therefore, made directly from
the crude metal coming from the smelter

without the necessity of first depositing the

metal on a starting sheet and then melting
this metal and casting it to appropriate
form. This elimination of the melting and

easting cheapens the production of the’

anodes considerably and the quality of the
plating producedis sufficiently pure for this
particular purpose. . By making nse of a
base of a material which is insoluble in the

3,874,448

electrolyte, the waterial deposited on it may
be plated off completely and there is thus no
loss in scrap and no remelting charge.

In the accompanying drawings there is
ilustrated a suitable apphratus by which the
new process may be practiced, and in these
drawings,

Fig. 1 is a face view of an anode in the

form used for the production of three-unit
shingles,

Fig. 2 is a sectional view on the line 2—2
of Fig. 1, :

Fig. 3 is a face view of a separator,

Fig. 4 is a sectional view of the separator
on the line 44 of Fig, 3, i

Fig. b 15 a face view of a tluee-unit shin-
gle base,

Fig. 6 is a face view of a three-unit ¢hin-
gle showing the deposit formed thereon. .

Fig. 7 iy a transverse sectional view
through an electrolytic cell in which the
anodes and sepurators ave used, and

Fig. 8 iz a Jongitudinal sectional view of
a cell showing the snodes, separators, and
e'ements in place therein.

Referring to these drawings, the multinle.
4 25, p

unit shingle is scen to consist of a sheet of
base material 9 of & length corresponding to
the width of three single shingles and

a width corresponding to the length
of the ordinary shingle. Along that

edge which .is to be exposed when the

70
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elements are Iaid in courses are cut-outs 10 -

which extend into the main body of the hase
for such a distance that when a sceries of ele-
ments is laid in overlapping courses the for-
ward edges of the elements of the npper
course will conceal the rear end of the cut-
outs and thus the portions 11°of the shingle
between the cut-outs will have the appear-
ance of single shingles. With this arrange-
ment the roof, when covered with guch sle-
ments leid in the manner deseribed, has the
appearance of the ordinary shingled roof.
"The portions 11 which are o be exposed to
the weather are protected by a metallic coat-
ing 12 and for purposes of this description
the metal used for ihiz purpose will be con-
sidered to-be copper, although it will be
clear that other metals of a similar char-
acter could be used for this layer. Since the
cut-outs expose portions of the elements be-
neath them, the protective layer is arranged
to cover that surface of the element, and
consequently the plating is formed with
tongues 13 which extend backwardly from
the main body of the plating and are Jo-
cated equidistant between the cut-oute,
Bince the deposit to be formed on the base
has an irregular outling as ilustrated in Fig,
G, the anodes used in the process are given o
corresponding sha{)e and as a result greater

‘rapidity in the electrodeposition operation

is attained. Such an anode is ilustrated in
¥ig. 1 in the form in which it would be used
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for making three-unit shingles, and consists
of o main bedy from which extend tongues
15 equal to, or slightly grester in width,
than the tongues 13, The anode here shown
has thyee of these tongues 15 which are
spuced to correspond to the spacing.of the
tongues 13, The anode here shown is the
16 of
insoluble base material, preferably of lead,
since the clectrolyte used in the cells is

ordinarily cozpper' sulphate and the lead is
therein, The base is compara-

not seluble
tively thin but since it is used to support the
apodes (it must have suflicient tensile
strength to support the weight of the cop-
per which is to be deposited thereon.
Formed through the base are holes 17 which
may be arrangsd in dny partiendar ovder but
which dre here illustrated as placed in two
rows. These holes may vary in size but ave
shown as one inch holes on two inch centers.
The tongues 15 are also formed with holes
17 similar to the holes previously described.
The tongues 15 extend upwasdly for a con-
siderable distance and arc connected aé their
upper ends by a bar 18 which is preferably
of copper, connected to the tongues in any
convenlent manner, as by rivets 19, This
bar 18 extends beyond the ends of the anode
and serves to sipport the latter in the cell,
as will presently be deseribed, and also to
provide the clectrical connection by which
the current is led to the anode. '

The separator consists of a plate of in-

- sulating material, such as wood, and is of a

length equal to the clement. In its lower
surface the separator has eut-oub portions
20 which sexve to define the shape of the
tongues 13 and, therefore, have a shape and
size depending on the shape and size which
is to be given these tongues. Either face of
the separator is covered with a sheet of
metal 24, preferably lead, since this metal
does not, go into solutien in the electrolyte.

At its upper outer corner the separator hag

29,

extending lugs which are mounted to
overlie the sides of the cell and thus provide

-a means for supporting the separator there-

in. 'The sheet of metal 21 covering the face
of the separator is of such dimensions that
when the edge of the element is placed even
with the upper edge 23 of this sheet, the ele-
ment will be in‘such position that its con-
ducting coating is properly exposed. beyond
the edge of the separator to receive the plat-

~ing. The edge of this sheet, therefore; acts

60

65

-as'a gauge for positioning the element. - Ex-

tending upwardly from one corner of the

sheet is o strip of metal 24 having a hole 25 -

therethvough. This strip of meta] serves as
a terminal for a.connector which js connect-
o to ihe strip and to the negative terminal
of the dell; . N '

The cell jn which the elements are to be
plated is formisd of slate or of wood, either

,of the cell.

&

’ . = .
with or without a sheathing, or it may he
formed of any material such as ' is com-
monly used for this purpose, preferably one
which is not affected by the electrolyte. ‘The
side walls 26 of the cell are spaced apart a 70
distance corresponding to the length of the
element and have strips 27 secured to their
upper surface and extending beyond the side
walls. On the upper surface of one of these .
strips is monnted the positive bus bar 28, 75
while on the side of the other strip is mouns-
8d a bus bar 29 which is connested to the
negative terminal of the source of power.

-The cell is sufficiently deep so that the level

of the electrolyte in 1t will be above the up- 80
per edge of that part of the element which is -
to he covered by the coating. In the cell il-
lustrated there are to be placed a group of
nine anodes, sixteen separator members,

and sixteen elements. The length of the cell 85

is somewhat greater than the actual amount
of space required for this group, and the end
space 30 so provided iy for the purpose of
permitting the various parts to be separated
so that the elements may be readily removed. 99

In setting up the parts for the operation
of the cell, an anode 31 is placed in one end
The ends of the bhar 18 of this
anode rest on top of the bus bar 98 and the
strip 27, and thus support the anode in its 95
proper location within the cell. Placed

against the face of the anode which is
- inounted against the-inner face of one énd

wall of the cell, is a separator 32, the lugs

22 of the separator lying on the bus bar 28 100

and the strip 27 and thus supporting the
separator in proper location. There are,
next placed in the cell, a pair of roofing
element bases 33, placed back ‘to back, so

that the conducting coating on one is turded 105

toward the anode and separator which have
previously been put in place, while the con-
ducting coating on the other element is
turned in the opposite direction. . Next to

this latter element is placed a second sepa- 110

rator 34, beyonid which is placed another
anode 85." This arrangement is wused
throughout the cell. In order to insure
that a proper connection is made between
the bus bars and the anodes
faces of the separator, s suitable connection
36 may be made between the bus bar 28 and
the first tongue of each anode at 37, while a
similar connector 38 connects the terminal

"24 of the separator with the bus bar 929, 120

When the complete group of anodes, sepa-
rators and elements have been placed in posi-
tion within the cell, there is inserted be-
tween the last anode and the opposite end

of the cell a pair of wedges 39, 39, which 125

force the anodes, separators, and elements

together, and thus the elements are held by
pressure without the necessity of securing.
them in place by clamps or other similar

devices. N - o130

and conducting 115
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~anode and the element. ‘
stood that ordinarily a plurality of cells

30

%

With the elements so secured in place the
current 1= led into the anodes through the
bus bar 2% and the connections 36. The
cupper on the face of each anode then goes
into solution and is deposited on the con-
ducting surface of the roofing elements.
The current is withdrawn from this con-
ducting coating through the conducting
sheet on the face of the separator which is
in contact with it, thence through the termi-
nals 24, connectors 38, and the bus bar 29,

As. has previously been described, the
tongues 15 on the suode are simidar in sizc
to the tongues 13 which form part of the
plating and the anode tongues are located
oppesite the cut-outs 20 of the separators.
The main body of the anode extends below
the edge of the separator and lies in prox-
imity to the-surface of the condueting cost-
ing on the element. With this arrangement
1t will be seen that all portions of the con-
ducting coating on the element lie at the
same distance from the surface of the anode
and since the anodes are perforaled in the

5 manner described this permits of an active

cireulation of the electrelyte bhetween the
It will be under-

awill be set up as a battery, and these cells
will be donmected together s0 that the elec-

trolyte -may  pass from one fo ancther.

. This flow oi electrolyte may be caused by a

e
[
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60

5 through the zeverai cells.

pump and the connections will be such as
to cause the electrolyte to flow successively
The perforations
in the anodes insuve that none of the elec-
trolyte will be poecketed and thus become
weal. Consequently, by redson of this in-
creased circulation and the spacing of the

‘anode and the element, and also hy reason

of the increased area of the anode exposed
to the dectrolyte by reason of the holes, the
plating may be carried on much more
rapidly than usual, while the quality of the
deposit is in no way impaired. After the
electrolysis has been carried on for a length
of time sofficient to produce o plating of
the desired thickness, the wedges are re-
moved, the members suspended in the cell
are separated. and unplated elements sub-
stituted for those which have reccived the

‘plating.  The parts are thea placed in their

original’ positions, the wedges forced in
place, and the deposition continnes, )
It has been found that there is a tendency
to build up a depesit on the edge of the
contact fuce of the separator which lies
against the conducting coating of the cle-
ment, and this deposit, which scrves no use-
ful purpose, may in time extend across the
lower end of the separato and cause a
shorteireuiting of the anode and element,
When this deposit on the separator has at-
tained an ohjectionable size, upon the next

assembling of the parts the separators sre

separators they are kept clean without
necessity of withdrawing them from

removed from the cell and reversed, where-
upon the face on which the deposition has
oceurred now lies in contact with the anode
and this deposit will thereupon go into
solution, It has been found that this solu-
tion or deplating of the deposit oceurs much
move rapidly than the deposit is huilt up,
and consequently by this reversal of the
the
the
cell from time to time and removing the de-
posit by mechanical means.  In this way the
separators are kept from injury and may
be used for an imdefinite period.

When all of the copper on the lead hase
of the anode has gone into solution new
anodes must bo substituted. The ¢ld aneode
buses are simply vereoved from the cell, new
ones shipped inde place, and then ths old
bases are tuken to the copper refining cell
aud used as cethodes therein. They ave
built up o their original condition and in this

~way the bases may be .used indefinitely,

since when the base is exposed by the plat-
ing-off of the copper the lead is not soluble
in the clectroivte.

'Fhe .separators have heen described as
having contact faces made of sheets of metal,
but if desired it is possible to mske use
of contuct strips which are preferably lo-
cated so as to extend along the edge of the
cut-out portions of the separator, making
contact there with the. upper edge of the
eontact coating on the element. The use
of this separator with its entire face covered
with a sheet of metal not only serves the
purpose of withdrawing enrrent from the
clements, but it has been found that the
deposit has a cleaner boundary since the
metal is ordinarily a better conductor than
the conducting material applied to the cle-
ment, and the current docs not flow in the
conducting coating above the line of eon-
tact and, therefore, no deposit will take
place above this line.

By the use of the anode having a base
corresponding to the shape of the deposit

and formed of the plating material depos-

ited on 2 base, it wiil be seen that x1l sola-

ble portions of the anode may be used with-

out waste and consequently there is no serap

%

5

0

100
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nor are there any remelting charges,  The |

eorrespondence in shape of the anode and the
deposit and the use of perforations through
the anode greatly improve the quality of

_the deposit and permit of much greater cur-
“rent densities than are ordinarily permissi-

Ble, while the plating applied to {he element
1s kept from heing powdery. ‘

While the apparatus here Mustrated has
heen found to provide a convenitnt means
of practicing the process, it will Le. clear
that varions vther forms of apparatus would

120

12¢

be equaly nseful for this parpose.  Also the

shape of the anode, the $eparator, and the

130
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dimensions of the cell wilt depend on the
shape of the element which is being treated.
In case 2 single unit shingle is being made,
then the anode will have a body poriion
corresponding to the shape of the deposit,
and only a single tongue 15 extending there-
from. The séparator, accordingly, ~ will
have but a single cut-out portion 20 and
various other changes incidental to the uss

of the apparatus for elements of different

forms wil¥ be clear from a consideration &%
the purposes for which the apparatue is
designed. oL

The several steps of the process will re-

i main the ‘same regardless of the shape of

the element which is being produced.” The
anodes are placed in the cell, the separators

placed against their faces, and between a

pair of separators is placed a pair of ele-
ments back to back with their conducting
coatings facing the anodes. The wedges are
then inserted, forcing the different members
together and thus supporting the elements
in place and further insuring that a good

contact will be made between the. contact

faces of the separators and the conducting
coatings of the elements. While the anodes

are preferably made of an insoluble core’
or base on which is plated the copper to

be deposited, it is also possible to use cast
anodes of the same general form; that is,
a form corresponding to the shape of the
deposit to be made. When the anode is
made by plating the metal on the core it

may be used until the plating has com--

pletely gone into solution, whereupon the

" cores will be removed and another deposit

40

.85

of metal formed thereon. This type of

anode is superior in the ‘respect that there.

is no scrap and no expense involved in re-

‘elting thé scrap materizl. By substituting

anodes from time to time as is required, an

by reversing the separators in the manner
described, the cell may be operated with-
out substantial interruption for indefinite
periods. It is necessary to refresh the elec-
trolyte periodically, as 1s customary in plat-
ing processes, and for this purpose a portion

will be removed and the entire quantity of

electrolyte in the several cells brought up to
the normal quality by the introduction of
fresh electrolyte. . :

T claim:.

1. A method of making roofing elements
comprising the steps of mounting an anode
in a cell, this anode having a shape corre-
sponding to. the shape of the deposit to be
made, placing a separator in contact with

‘the face of the anode, placing a base having

a conducting coating formfed thereon against
the syrface of the separator, holding these
parts together by pressure, and connecting
the anode and the conducting coating of the

- base to the positive and negative terminals

respectively of 2 souvee of current.

the anode, this sep
_defining the shape of the deposit to be made,

2. A method of making roofing elements

comprising the steps of plating copper on s
base to form an snods, mounting this anode

in a cell containing an electrolyte in which .

the axode bass is insoluble, mounting a base
having a_conducting ceating in the eell in
spaced rglation te the unode, and connecting
the anode and the coating to the positive
and negative terminale respectively of a

source of cleetric currems.

70
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3. A method of making roofing elements '

comprising the steps of plating copper on a

“base to form an ancde, this base having a

shape correspending o the shape of the de-
posit to be made, mounting this ancde in a
cell containing an electrolyte in which the
anode base is ingoluble, mounting a base hav-
Ing a conducting ceating .in the cell, and
connecting the anode aund the coating to the

_positive and négative terminals respectively

of a source of electric current. :

4 A method of making roofing elements
comprising the steps of @Taﬁimg copper on g
base to form an anode, this ancde having a
shape corresponding fo the shape of the de-
postt to be made, mounting this anode in 2
cell containing an elecirolyte in which the
anode base is insoluble, "placing s separator
of insulating materinl between the hase and
: vator having & shape

and connecting the anode and the coating on
the base to the positive and negative termi-
nals respectively of a source of electric cur-
rent,

5. A method of making roofing. clements
comprising the steps of mounting an anede
in an electrolytic cell, this anode having a
shape corresponding to the shape of the de-
posit to be made, mounting a separator adja-
cent the anode, mounting a base having a
conducting coating against the face of the
separator with the conducting coating turned
toward the anode, holding the element in
place against the separator by pressure, and
connecting the anode and the conducting
coating of the base to the positive and nega-
tive terminals respectively of s source -of
electric current. T

8. A method of making roofing elements
comprising the steps of mounting a plurality
of anodes 1n an electrelytic cell, between the
faces of adjacent anodes placing a pair of
separaters, between the opposed faces of the
geparators placing a pair
ing a conducting coating on one face, back
to back with.the coated faces turned toward

-~

the amnodes, holding the anpodes, separators

and bases together by pressure, and connect-

ing the anodes and the conducting coatings !

on the Lases to the positive and negative
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of bases each hav- 120

terminals. respectively of 2 source of electric

current, . -
7. A method of making roofing elements

‘comprising the &teps of plating copper on
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& basge to form an anode, mounting a plu-

rality of these anodes in an electrolytic cell
between the opposed faces of each pair of

anodes placing a pair of separators, between -

the separators placing bases having conduct:
ing coatings on ome surface thereof with
the coatings turned toward the anodes, hold-
ing the anodes, separators and bases to-
gether by lateral pressure, and comnecting
the anodes and the eoatings to the posiiive
and negative terminals respectively of @
source of electric gurrent. .

8. Apparatus for making roofing elements
comprising an electrolytic cell, having posi-
tive and negative bus bars mounted there-
on, an anode supported dn the cell and hav-
ing & terminal connected with the posilive
bus bar, this anode haying a shape corre-
sponding to the shape of the deposit o be
made, a separator mounted in the cell ad-
jacent the face of the anode, this separator
being formed to define the shape of the de-
posit, and meszns for holding a roofing ele-
ment base having s conducting coating
formed on the .surface thercof against the
face of the separator with the conducting

coating turned toward the anode.

9. Apparatus of the class described com-
prising an electrolytic cell, an smode sup-
ported therein, this anode having a shape
corresponding to the shape of e deposit to
be made, a separator mounted against the
face of the anode and composed of insiat-
ing material having & ‘conducting face
mounted thereon, this seperator having a
shape serving to define the shape of the de-

ostt, and @ base having s conducting cost
ing on one surface thereof, this base being
supported against the separator and extend-
ing beyond the edge theréof. :

10. Apparatus of the class described com-
prising an efectrelytic cell, & pair of anodes
mounted therein, these anodes having a
shape corresponding to the shape of the de-
posit and having a plurality of perforations
formed therethrough, o pair of separators
formed of iusulating materisl and having
conducting surfaces disposed thereon, the
separators being placed between the anodes
with their condueting faces opposed, a pair
of roofing element bases disposed between
the separaters in contact with each other,
the ounter eurface of each element having a
conducting costing thereon lving against
the conducting surface of the adjacent sep-
arabor, and means for holding the zanodes,
separators and-elements in contact to snp-
port the elements in place between the sep-
arators.

11. Apparatus of the class described com-
prising an electrolytic cell, an anode mount-
ed in the cell and consisting of a plate hav-
ing a tongue extending therefrom, the plate
and the tom<ue being formed to correspond
with the . ape of the deposit to be made,
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a sepatfator placed
snode and consisting of a sheet of insulat-’
ing material having a contact surface
mounted on one face thereof, this separator
having a boundary serving to define the
shape of the deposit, and an element having
a conducting coating formed thereon held
against the face of the separator with the
coating in contact with the contact surface.

12. In an electrolvtic cell, the combina-
tion of an anode consisting of a plate of
the materjal to be deposited, 2 tongue ex-
tending from the plate, the shape of the
plate and tongue correspondipg to the shape
of the deposit to be made and the plate hav-

against the face of the.:

=]

0

ing a plurality of perforations therethrough, .

an insulating separator disposed against one
face of the anode, a contact surface disposed
on the face of the separator, and & yoofing
element base having a condueciing coating
held against the separator with the eor duct-
ing coating in contact with the contact sur-
face, o ' :

1%. In an electrolytic cell, & soluble anode
composed of the moterial to be deposited and
comprising s plate and & tongue extending
therefrom, the shape of the plate and tongue
corresponding to the shape of the deposit
10 be made and the plate having a plurality
of perforations therethrough, a bar attached
to the tongue and serving a8 a support for
the anode and as zn electrical ferminal
therefor, o sepirator formed of insulating
material mounted against the face of the
anode, this separator having s boundary
serving to define the shape of the deposit,
a contact surface moun‘mf on the separator,
and a roofing element base held agamat the
surface of the separstor, this base having
a conducting coating in contact with the
contact surface. L '

14. In an electrolytic cell, an anode con-
sigting of a core of insoluble material hav-
ing & plating of the material to be deposited
on the core, this anode having & shape cor-
responding to the shape of the deposit o
be made, 2 separator of insulating material
held against the face of the anode, a con-
tact surface formed on the separator, snd
a roofing element base held against the gep-
arator and having 2 conducting coating 1mn
contact with the contact surface thereon.

15. In apparatus of the class deseribed,
an electrolytic cell having positive and nega-
sive bus bars disposed zlong the sides there~
of, an anode in the cell consisting of a plate
of the material to be deposited, a tongue
extending from the plate and a bar sup-
ported by the walls of the cell and makin’i;
contact with the positive bus bar of the cell,
the plate and tongue having a shape corre-
sponding to the shape of the deposit to be
made, a separator formed of ingulating ma-
terial having 2 contaci surface on one face
thereof, this contact surfsce being electri-
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cally connected fo the negative bus bar of an end of the cell and serving to hold the -
the eeli, the separator having a shape servinz anodes, separators, and elements in place,
to define the deposit toc be made, and a roof- 17 In apparatus of the class described, a 35
ing element baving a conducting coating soluble anode having g shape corresponding

© disposed on the face thereof, this conduct- to the shape of the de?)osit to be made.
ing coating being in contact with the contact 18, In apparatus of the class described, an
sorface of the separator. T anode consisting of & core of insoluble ma-

16. Apparatus of the elass described com- terial and a deposit thereon of the maferial 48
prising an electrolytic cell having positive to. be deposited, the core having a ghape -

16 and negstive términals disposed therein, a corresponding to the shape of the deposit to

- pluralityr-of anodes mounted in the cell, be made and having a plurality of perfora-
sach anocde comsisting of a plate, & fongue tions formed thérethrough.
extending thierefrom, and & bar secured to  19. In apparatus of the class described, 8 45
the tonglie snd gerving gs a means for sup- soluble enode consistin of » plate and a

16 porting the anode in ihe cell and also being tongue extending therefrom, the plate and

. electrolytieally connected to the positive fer- tongue huving a sha e corresponding to the
minal of the csli, the plate and the tongue shape of the deposit to be made and being
having -3 shape corresponding (o the shape formed with a plurality of perforations 50
of the deposit to be made, a plurslity of therethrough. :

20 gepavators mounted in the cell in peirs be-  20. In apparatus of the class deseribed,
tween adjacent -ancdes, each separator com- _an anode consisting of a core of insoluble
gisting of a plate of insulating ragterial and material having a plating thereon of the
o contact surfece mounted on the plate, the metal to be deposited, the anode consisting 88
plate having & boundary serving to define of a plate and & tongue extending there-

25 the deposit, a plurality of voofing element from, the shape of the plate and tongue cor- .
hases mounted in pairs between the .mem- - vesponding to the shape of the deposit to
bers of each pair of separators, each roofing be made, and a bar connected to the tongue
element base having s conducting coating in and serving as a means for supporting the 80
contact with the contact surface of the cepa- enode end also as an electrical terminal

a0 pator, electrical connections between the con- therefor. B .
tact surface of the separators and negative  In testirony whereof I affix mg signature.
terminals of the cell, and means located st - THOMAS ROBINSON.



