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. certain new and useful Improvements in-
Electrodeposition of Rubber under Gas-
Removing Conditions, of which the follow-.
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To all whom it may concern:

-parp and Leoxn W. EserLIN, subject of the
King of Great Britain, and a citizen of the
United States of America, respectiveli,l- Te-
‘'siding at Rochester, in the county of.-Mon-
roe and State of New York, have invented

in%i's a full, clear, and exact specification. -
his invention relates to processes and ap-

- paratus for electrodepositing organic mate-

16

rial, such as rubber for example, under such

_conditions that evolved gas is removed from
the anode. ‘ o

One object of the invention is to provide

~-a process of electrodepositing such material

in a way that will remove gases evolved at

20- the anode from the zone of electrodeposi-

tion before they produce deleterious effects.
Another object of the invention is to pro-
vide such a process in which the gases, gene-

- rated at the anode surface, are removed rear-

wardly from the zone of electrodeposition
so as not to interfere with the movement of

the material to the zone of electrodeposition .

. and.so as not to form pits or weak spots in
- the deposited coating. Another object of
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the invention is to provide such a process in

- which the evolved gases may be removed
" mechanically, either with or without the as-
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sistance of chemical gas-removing expedi-
ents. Still a further object of the invention
is to provide an apparatus in which such
gas-removal is readily effected. Still anoth-
er object is to provide a porous anoce
through which the gases may be drawn away
from the active anode surface. Other ob-
jects will hereinafter appear.

In the accompanying drawing, Fig. 1isa
diagrammatic cross section upon an exag-
gerated scale of an apparatus embodying
“certain features of our invention and in
which our process may be conveniently car-
ried out. ‘ . '

" Fig. 2 is a diagrammatic . cross section

- upon an exaggerated scale of a different ap-
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paratus e ying our invention and by

means of which our process may be carried

out, a moving anode -surface being illus-
trated. Co
This inventiop is an improvement upon

paratus illustrated in our prior Patent No.

/ , _ and an outgrowth of the pi’Océs's and ap-
Be it known that we, Samoer E. Smrp--

1,476,374, December 4, 1928, for electrodepo- .

osition may be speeded by employing rel-
atively high eurrent densities. Under such

circumstances gas, like oxygen, may be lib- .

erated at the anode and bubbles of the gas
may interfere with the passage of the rub%er
particles to the anode surface and with the
formation of a coherent uniform coating.
Weak spots and pits may be formed in the
coating where bubbles of evolved gas have
prevented the building up of a proper elec-
trodeposited layer. - = © R

We have found that the trouble due to

-sition of rubber coatings. When rubber or -
equivalent organic material is deposited.
from an electroconducting aqueous emulsion
thereof upon an unattackable anode, the dep- -

70

this evolved gas may be wholly or substan-

tially avoided by mechanically removing
the gas from the anode zone. Preferably

this removal is rearward from the anode

5

surface, that is, the gas passes away from

the anode surface on the side of the latter,

opposite to that from which the rubber par-
ticles come. The result is especially useful

80

when the . electrodeposited rubber is to be

_stripped from the anode surface as a smooth
‘sheet of suitable continuity and uniformity.

We have found that a vacuum is the best
means for removing the gas mechanically
and we prefer to carry out this removal by
means of a porous anode, to the rear side
of which a vacuumisapplied. Stated differ-
ently, the porous anode is connected at its

-rear - with a chamber, the pressure in which
is kept materially below the pressure in the

active electrolyte. . ,
The porosity of the -electroconducting
anodes may. obviously be varied consider-
ably to suit different conditions, and such
anodes may be formed of different materials:

‘We have found .that wire cloth or perfo-

rated sheet metal may be used, but 1n the

preferred form of our invention we employ"

porous carbon. Of course, we do not wis
to be limited to these examples, except as
indicated in the appended claims, since the
rinciples of our invention may be applied
in many different ways. - Where metallic
wire cloth is used we can employ one of a
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highly resistant metal having a mesh of
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from 200 to 300 or higher per inch. It is
preferable to roll such a cloth to a com-

" -paratively smooth sheet without, however,
eliminating the numerous tiny apertures

5 which renger it-porous. Nickel wire cloth,
or cloth made from a nickel copper alloy,
like “Monel” metal, is useful. This cloth
may contain porous strands of a non-con-
ductor, such as asbestos wound in it. =~

10 The preferred material for our anodes is
- porous carbon similar to that used in the
lates of batteries, such as dry cells. We

' Eave used successfuily plates of carbon of
" 16 to 14 inch thickness, there being 25%
18 pore space therein; but we, of course, do
"not wish to be limited to these characteris-
tics, since the porosity and thickness may

- _vary widely without interfering with the
' ~‘the action of the vacuum tends not only to

- effectiveness of our invention..
. 20 Referring to Fig. 1 of the drawing, 1
" represents a container in which ‘is located
an . electroconducting aqueous emulsion 2
and a cathode 3. 4 represents the porous
- " anode of the type described.above. Ob-
25 viously the anodes may have any suitable
- shape,—straight, curved or irregular. In
Fig. 1 it is shown as slightly curved so that
CLa f%bric_ 7 drawn across it will move smooth-
ly and yet make good contact therewith.-
30 " The anode 4 is located in one end of
~-chamber .5 of any snitable or preferred re-
sistant gas-tight material. Chamber 5 is
connected by pipe $ with any suitable vac-
: uum source, such*as a pump or aspirator
35 (mot showmn). =~ '

The electrodeposition may be tyiade “di--
rectly upon the anode 4, or a fabric 7- may -
. bé drawn through the electrolyte over the.

- surface of anode. 4 and “in good contact

40 therewith, say ‘over suitable rolls, such as”

8, 9 and" 10, the latter being preferably
driveni. ‘Of course, the movement may be

. continuous or intermittent. When the rub-

~_ ber is deposited upon the anode 4 directly,
45 it may be stripped therefrom, as a coherent
uniform sheet after washing and drying as

... indicated in our prior patent. ‘When the
-,~ .. ‘cloth is drawn slowly across the surface, the

- .. rubber is glectrodeposited in the meshes of:
- 59 the cloth in intimate relation to the ﬁbers_i

so as to impregnate it. A
- The degree ¢f vacuum can be" varied
greatly, without interfering with the prac-

~able to increase it with higher current densi-
2 ties, and to decrease it with lower current
_ <" densities,—in other words, to vary it in pro-
-, -portion to the gas evolution. . The gases

- move in Fig. 1 from the outer surface.of
.= anode 4 through the' 'pores in the anode.
" :into chamber 5 and-thence through pipe 6

sz to the evacuating apparatus. If some liquid.
~is drawh through the Spaces of the anode

. 4 into :the chamber 5 if may be removéd
.65 by draining away under ‘vacuum or any:

tice of our invention. In fact, it is prefer- -

other suitable expedient. - Usually there is
no trouble from such liquid. The current
densities and voltages are preferably of the
order of magnitude of those indicated in
our prior patent cited above. The nature
of the current (continuous, pulsating, etc.)
may also be varied so long as it is effectively

unidirectional,—even an unbalanced A. C.

current may be useful. :

Where the electrodeposition of rubber
takes place inte the fabric 7 the action is.
of the kind described in our above cited
prior patent where non-conducting objects
were rendered suitable for recelving the
deposition by impregnating them with so-
lutions of electrolytes. The emulsion with
which the fabric is wetted or saturated per-
forms this function. It will be noted that

remove the gases rearwardly from the anode
zone but likewise may ‘tend to some extent
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to maintain the sheet 7 in contact with the

anode 4. | _ : S
In Fig. 2 a different form is shown. The

vessel 1 contains one or more cathodes 3

preferably surrounding the anode on all .

-sides. In a stationary bearing 11 of any
suitable type, preferably above the level of

the emulsion 4, is located rotatable anode
12, say in the form of a hollow cylinder
having a collar 13 at the top which bears
upon the bearing 11. This collar may be
provided with means for actuating it, such

as a pulley surface 14 operated through belt 100

15. In the top of the anode 12 is’'a closure
16 through which enters a pipe 17 by means
of a stuffing box 18. The pipe 17 can re-

o8

main stationary, while the anode 12 ‘and ‘

closure 16 rotate, yet stuffing box 18 main-
tains a sufficiently gas-tight connection per-
mitting - vacuum to be maintained in the
hollew anode 12. ' The pipe 17 is connected
with any suitable evacuating apparatus.
Electric contact with the anode 12 is
maintained by any suitable means, such as
a  metallic conducting ring. 19 mounted
thereon, against which bears a brush 20

‘mounted on the lower face of bearing 11.

The emulsion 4, such as one of those de-
scribed in our above cited patent, or a
natural or modified latex, is located around
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the anode to the desired level. The current

is then stdrted, the vacuum being created in
the anode 12-at about the same time that the
electrodeposition starts, or even before it.
The plating practice preferably follows that
described in our above cited patent.” When

‘a deposit of rubber 21 has formed to a

suitable thickness, it may be treated in the
usual manner, such as by stripping it off and
vulcanizing it or vulcanizing in situ and
then removing it. '
Obviously a fabric, t6 be impregnated with

rubber, may be drawn across the rotating

anode in timed relation to its movement, this
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operation being similar to that described
~and illustrated in connection with Fig. 1,

suitable rolls being used. - o .

The removal of the gas mechanically may
be supplemented by the use of chemical de-
oxidizing materials in the electrolyte.
Thus we may add to the rubber emulsion

sodium or ammonium sulfite or thiosulfate. .

Scdium hydrosulfite is also very useful.
The concentration of these bodies will vary
in accordance with the difficulty in combat-
ing the evolved gas. It is a simple adjust-

ment for any workman, to supply sufficient

reducing agents for each -particular case.
These reducing agents, which are preferably
sulfo-bodies, form on electrolytic oxidation,
polythionates which assist in maintaining

dispersion of colloidal sulfur and may assist.

in the vulcanization process itself. .

Having thus described our invention, what

we clatm as new and desire to secure by Let-
ters Patent is: L .
1. The process of depositing organic ma-

terial on a gas-permeable anode surface, -

which comprises bringing said surface into
contact with an electroconducting aqueous
suspension - of ‘said material, passing a de-

* positing electric current through said sur-
. face and suspension, the current density be-
ing such that gas is evolved-adjacent said

surface, and removing said gas rearwardly
from said surface.” =~ . :
2. The process of ‘depositing rubber on a

- gas-permeable anode -surface which com-.

prises bringing said surface into contact
with an electroconducting aqueous emulsion
of said material, passing a depositing elec-
tric current through said surface and emul-
sion, the current density being such that gas
is evolved at the anode, and removing said

gas rearwardly from said surface. -

3. The process of depositing organic ma-
terial on a gas-permeable anode-surface,:

which comprises moving said surface while
in contact with an electroconducting aqueous
emulsion of said material, relative to said

emulsion, passing a depositing electric cur- "
rent through said surface and emulsion dur- .-

ing said movement, the current density being
such that gas is evolved adjacent said sur-
face, and removing said gas rearwardly from
said surface during said movement. ,

- 4. The process of depositing organic ma-
terial in a fabric which comprises locating
said fabric on a gas-permeable anode in con-
tact with aqueous electroconducting-emul-
sion of said material, passing a depositin

- electric current through said surface an

emulsion, and removing gas liberated at the -

“anode rearwardly fromi“said surface away
from said fabric. ' ‘

5. The: process of depositing rubber in a
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fabric which comprises moving said fubric

across a gas-permeable anode in contact with

an- aqueous electroconducting rubber emul-
sion, passing a depositing electric current
through said anode and emulsion, and re-
moving any gas evolved at the anode rear-
wardly through the latter and away from
said fabrie. ~ -* - :

6. The process of depositing organic ma-
terial on a gas-permeable anode surface,
which comprises bringing said surface into
contact with an electroconducting aqueous
emulsion of said material, which emulsion
contains a reducing agent, passing a deposit-

“ing electric current through said surface and

emulsion, and removing any gas evolved at

sald surface which is not acted upon by said

~¥educing agent, rearwardly from siid sur-
ace. : ' :
7. In an electrodeposition apparatus for

-use with an electro-conducting aqueous sus-

pension of organic material, a gas-permeable
anode, and-means for withdrawing gas rear-
wardly from the surface of said anode.
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8. In an electrodeposition apparatus for

use with-an aqueous slectroconducting emul-
sion_of rubber particles movable toward the
anode, a porots anode, and a vacuum cham-
ber connected to the rear of said anode.

9. In an electrodeposition ‘apparatus for

“‘use with an aqueous electroconducting emul-

sion of organic material, a gas-permeable
anode, means for removing gas rearwardly
from the active face of said anode, and

.means -for.holding a fabric adjacent said
<anode. o ' .
* 10. In an electrodeposition apparatus for

use with an aqueous electroconducting emul-
sion:of organic material, a gas-permeable

.anode, means for moving said anode during

eleotrodeposition, and means for withdraw-
ing gas from said anode during said move-
ment,. e v
11, In -an_electrodeposition apparatus, a

00

95

100

105

gas-permeable anode, said 4node including -

-a cylindrieal portion rotatable about its axis,

and: means for withdrawing gas from the
interior of said cylindrical portion during
rotation of the latter. ‘

Signed at Rochester, New York, this ond

day of June, 1925,

SAMUEL. E. SHEPPARD.
LEON W. EBERLIN.
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