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9 Claims.

This application is a continuation-in-part of
my co-pending application Serial No. 25,785 filed
May 7, 1948, now abandoned.

This invention relates to plates adapted for use
in electrolytic devices su-h as, for example, elec-
trolytic condensers.

Such plates are described in my U. S. Patent
No. 2,104,018, issued January 4, 1938.

Electrolytic condensers of this type include elec-
trodes comprising & layer of porous aluminum or
other film forming metal. Ascommercially made,
these electrodes have been fabricated by spray
depositing molten film forming metal into and
on one or more layers of woven gauze.

An object of my present invention is to pro-
duce an electrode having a base of material
which can be manufactured much more inex-
pensively than gauze, and which is characterized
by the fact that it has high tensile strength when
wet.

In order to facilitate an understanding of the
invention, reference is made to the accompany-
ing drawings in which:

Pigure 1 is a perspective view of an electrolytic
condenser (partially unrolled) embodying an
electrode constructed according to the present
invention;

Pigure 2 is a fragmentary magnified cross sec-
tional view of a portion of an electrode accord-
ing to the present invention;

Figure 3 is another fragmentary magnified
cross sectional view of a portion of an electrode
according to the present invention showing a
modified form of construction;

Figure 4 is a further fragmentary magnified
cross sectional view of a portion of an electrode
according to the present invention showing an-
other modified form of construction.

The material which I propose as a base. for
depositing spray deposited molten film forming
metal is, according to my invention, a carded
fabric comprising textile fibers, either natural
and/or synthetic, in which the preponderance
of the fibers extend lengthwise of the fabric in
such a way that they are preferably bound to-
gether by thermoplastic and/or thermosetting
particles or fibers at spaced intervals throughout.

The method of making the base material on
which the film forming spray deposited metal is
deposited according to my invention is to first
make a layer of suitable fibers, such as of cotton
and thermosetting synthetic fibers, which layer
is in the form of-a thin batt and thereafter sub-
Jecting this batt to calendering, as between heated
rolls to at least partially coalesce the thermo-
plastic or thermosetting fibers so that a smooth
porous soft inexpensive material is produced in
the form of a continuous band, preferably not
over .004'’ in thickness.

The above described batt prior to calendering
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may have thermoplastic or thermosetting par-
ticles distributed at spaced intervals therein as
in addition to synthetic fibers, for example, by
spraying cellulose acetate particles or urea form-
aldehyde resin particles therein prior to calender-
ing and heat treatment thereof. Other suitable
thermoplastic or thermosetting materials may be
used. For example, nylon or cellulose acetate

fibers and cotton fibers and ursa formaldehyde

particles may be incorporated in a batt angd calen-
dered undsr heat and pressure.

It is essential to use fibers and other thermo-
plastic meaterials which are non-contaminating
in subseguent use in an electrolytic condenser
when subjected to electrolysis.

It is essential that fibers and bonding agents
used do not give off any chloride or sulphate
ions and that they are free from metals and any
other impurities which might react deleteriously
in use with film forming electrolytes and film
forming electrodes.

It is essential, according to my invention, that
the bonded calendered batt have sufficient tensile
strength to permit its being passed continuously
in front of devices for spray depositing molten
film forming metal without breaking up or ignit-
ing due to the temperatures or mechanical stress
enccuntered and it must be closely formed enough
so that the spray deposited metal does not pass
through it in sufficient quantities to form a
layer on the backing member over which it
passes while it is being spray deposited. 'This
backing member preferably comprises a fluid-
cooled metallic surface, one of whose purposes
is to conduet heat away from the above deseribed
base onto. which a continuous layer of coherent
conductive porous film forming particles is spray
deposited. The calendered batts may be spray
deposited in multiple layers, but if this is done,
the spray deposited electrode should preferably
not exceed .010° thickness.

According to my invention it is preferable that
the preponderance of fibers be of a type which
after heat calendering and/or heat treatment
will retain their individual shape and it is desir-
able to use a small portion of honding particles,
or fibers such as on the order of from 1% to
40% by weight of coalescing fibers or particles.

The continuous tape which, according to my
invention, is used as a base for spray depositing
film forming electrodes thereon also is charac-
terized by the fact that after calendering it is soft
and porous and the molten metal when spray
deposited thereon is preferably projected at such
velocity that it penetrates into the fibers of the
calendered batt so that the molten metal parti-
cles lend additional strength, especially wet
strength, to a resultant electrode material. This
is due to the fact that the molten metal particles
interlock with the textile fibers.
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It is essential that electrodes made according
to my invention be continuous and they are gen-
erally made at least several hundred feet in
length without ‘intérruption and it is essential
that they have a wet strength beyond the wet
strength of ordinary unwoven porous wet laid
fibrous layer base electrodes in order to admlt
of their being passed continuously’ through ‘Hot
electrolyte for formation of dielectric Himis there-
- on and for withstanding the tensions-usually en-
countered in helically winding these electrodes
with spacers into electroljtic ‘condensérs, The
electrolyte in which these electrode tapes are
film formed are usually. kept near the ‘boiling
point of water and it is helpful in avoiding in-
térruptions in the procdess that the electrode tape
material have good tensile strength as well as
hlgh por051ty to av01d breaklng and S0 that

comunctlon w1th the article of my invention and
so that conventional winding apparatus and im-
px‘egna;tion apparatus can be used therewith.

‘Calendered batts substantially free of chlorides
and sulphates.and having ‘a preponderance of
longitudinal textile fibers made ‘geeording to my
invention can also be used advantageously as
separators ‘in electrolytic condensers and have
excellent electrolyte permeability and electrolyte
retentioh characteristics,

.As shown in Figure 1, the condenser comprises
a pair of electrodes | and 2 having terminals
3 and 4 respectively secured thereto by tongues
5. Electrodes | and 2 are separated by separators
or spacers 6 and 1. In use the assemblage of elec-
trodes 1 and 2 and spacets 6 and T may be rolled
together into a rolled unit 8 as illustrated.

The electrodes, as shown in Pig. 2, are formed
of batts of ‘textile fibers 9 having fibers 18 of
t.hermo-bondmg material such as thermo-plastic
or ‘thermo-setting material intermingled there-
with. This figure also illustrates the electrolytl-
cally active metallic particles 11 deposited on
and embedded within the mass of fibers and coa-
lesced therewith. It will be noted that 'said me-
tallic particles |1 ‘are bonded together at spaced

points on their surfaces and to the fibers 9 and
{0 of the batt.

Figure 3 illustrates an electrode of modified
form differing from that shown in Fig. 2 in that
all of the fibers 9 ‘are of textile material. This
electrode differs from that of Fig. 2 also in that
particles (2 of thermobonding material are in-
termingled with ‘the fibers 9 and serve to bond
said fibers together. Particles of metal {I are
associated with the batt in the same manner as
in Fig. 2.

‘A still futrther modified form of ‘the eléctrode
is shown in Fig. 4. In this instance, the batt
is -formed of fibers 9 of textile material and
fibers 10 'of thermo-bonding ‘material. Inter-
mingled with the fibers 9 and 10 are particles 12
of .thermobonding ‘material bonding the fibers
together Particles of metal 11 are associated
with ‘the batt in the same manner as in PFig. 2.

Electrodes made according to my invention are
porous throughout and may have one or more
layers of spray deposited material applied there~
to continuously by passing the calendered hatts
properly spaced before molten metal atomising
équipment. They have great Ilongitudinal
strength and are inexpensive due to the fact that
weaving and twisting is unnecessary. Itis possi-
ble to make these calendered batts by using
only natural textile fibers with thermobonding
particles distributed ‘at spaced intervals there-
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“batt ha.vmg thermo-bonding material

4
through, or thermo-bonding fibers may be inter-
mingled with the natural fibers so that the ther-
mo-bonding -particles coalesce-and bond the na-
tural fibers ihto -a smooth permiedble $oft thin
layer not over .004’’ thick after calendering and

sprior fo spraying with: molten metal particles.

Unbleached cotton carded and dry laid into a
inter-
Thingled ‘therein is a suitable material and pref-
erable ‘to bleached cotton because it does not
necessitate the removal of contaminating bleach-

g reagents ‘theéréfrom prior to use in making

my invention. Calendering can be done in two
or more stages, if preferred with the deposition
of molten metal partlcl’es between stages if pre-
ferfed, according to ‘my invention, and the de-
posited molten metal particles may be tiséd solely
as bonding particlés if preferred.

In addition to making batts as deseribed here-
in of 'a ‘caléndered thickness up to :004 'of an
inch, it has been found that in some instances,
it is preferable to ‘'make the ‘batts of textile
fibers bonded by thermoplastic material accord-
ing to either of the several procedures herein-
before described, but differing therefrom in that
the caleridered thickness of ‘the batt may range
up to about .006 to .008 of an irich. "Such batts
are particularly useful when it is désired to form
electrodes having porous ‘coating layers of’ eléc~
trolytically ‘active metallic particles deposited on
both sides of the batt and embedded withm ‘the
mass of the batt to such an extent that the “coat-
ing applied on one side 6f the batt is electrically
¢onductively connected with the coating applled
on the other side of the batt through the em-
bedded particles.

Electrodes ‘made ‘gc¢éording to my fhvention
are so flexible that wheréas ordihary spra’y de-
posited layers will crack on being folded at 180°,
or at least become appi‘ecmbly Tess conductive
thereupon, ‘electrodes made according to my’ in-
vention can be folded upon themselves at ap-
broximately 180° without adversely aﬁectmg the

€electrical” conductwity thereof appremably “This

makes it possible and’ practicable to -slit and/Or
cut and fold alohg the edge a terminal ‘connéec-
tion ‘of the same ‘material of which the ‘eléctiode
is composed.

The thickness of the batt may be greater than

3 the ‘thickness speécified accordmg to my- mven-

tion for making electrodes spray dep051ted on
and from both fices of the batt strip material,
the limitation on thickness and porosity ‘of the
batt being that thése characteristics be %tch
that the spray deposited particles penetrate into
the body of the strip and substantxally ‘all the
way through, and that thése particles be bonded
to each other in ‘electrical ‘conductive relation-
ship and cohere to each other to form a unitary
conductive body.

I find that I ¢an get an increase in capaczty
by making electrodes accordmg to my inven-
tion of at least 109 increase per unit of area
over that of prior commercial practice and I
find that for a given thickhess of electrode. and
for a given cross section. area thereof longitudi
nally I secure an increase in tensiie strength of
at least 20% over any fibrous wet laid materials.

Iclaim:

1. An electrode for an electrolytlc dev1ce com-
prising a calendered band of textile fibers dis-
posed ' primarily longitudinally thereof, .a  plu-
rality of elements ¢f thermo-bonding ma.tenal
intermingled with said téxtile fibérs and bondmg
said textile fibers and forming a unitary porous
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mass, and electrolytically active metallic par-
ticles deposited on and embedded within said
mass and coalesced therewith, said metallic par-
ticles being bonded together at spaced points
on their surface and bonded to and interlocked
with the fibers of said band. to form a conduc-
tive porous flexible electrode structure perme-
able to electrolyte. )

2. An electrode for an electrolytic device com-
prising a calendered band of textile fibers dis-
posed primarily longitudinally thereof, thermo-
bonding plastic fibers intermingled with said
textile fibers and bonding said textile fibers and
forming a unitary porous mass, and electrolyti-
cally active metallic particles deposited on and
embedded within said mass and coalesced there-
with, said metallic particles being bonded to-
gether at spaced points on their surface and
bonded to and interlocked with the fibers of said
band to form a conductive porous flexible elec-
trode structure permeable to electrolyte.

3. An electrode for an electrolytic device com-
prising a calendered band of unbleached cotton
fibers disposed primarily longitudinally thereof,
a plurality of elements of thermo-bonding ma-
terial intermingled with said textile fibers and
bonding said textile fibers and forming g unitary
porous mass, and electrolytically active metallic
particles deposited on and embedded within said
mass and coalesced therewith, said metallic par-
ticles being bonded together at spaced points
on their surface and bonded to and interlocked
with the fibers of said band to form a conduc-
tive porous flexible electrode structure bermeable
to electrolyte.

4 An electrode for an electrolytic device com-
brising a band of textile fibers disposed primarily
long1f;udinally thereof, a plurality of synthetic
pl?,stlc fibers mingled substantially throughout
said band, plastic particles heterogeneously in-
termingled with said band, said plastic fibers and
barticles bonding said textile and forming a uni-
tary borous mass, and electrolytically active
m’eta.lllc particles deposited on and embedded
w1th1n. said mass and coalesced therewith, said
metallic particles being bonded together at
spaced points on their surface and bonded to
and interlocked with the fibers of said band
to form a conductive porous flexible electrode
structure permeable to electrolyte.

5 An electrode for an electrolytic device com-
prising a calendered band of textile fibers dis-
pospd brimarily longitudinally thereof, a plu-
}'allty pf elements of thermo-bonding material
intermingled with said textile fibers snd bonding
said textile fibers and forming a unitary porous
mass, and electrolytically active metallic par-
ticles deposited on and embedded within said
mass and coalesced therewith, said metallic
particles being bonded together at spaced points
on their surface and bonded to and interlocked
with the fibers of said band to form a conductive
borous flexible electrode structure permeable to
elec;trolyte, the content of thermo-bonding ma-
terial ranging from 1 to 40%,.

6. An electrode-forming tape for an electrolytic

device comprising an elongated band of textile’

fibers with the fibers disposed preponderan

longitudinally of the band, and ele?i?rolyticatl;g
active metallic particles deposited on and em-
quded x_vithin said mass and coalesced there-
with, said metallic particles being bonded to-
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gether at spaced points on their surface and
bonded to and interlocked with the fibers of said
band to form a conductive porous flexible elec-
trode structure permeable to electrolyte.

7. An electrode for an electrolytic device com~-
prising a calendered band of textile fibers dis-
posed primarily longitudinally thereof, a plurgl-
ity of elements of thermo-bonding material in-
termingled with said textile fibers and bonding
said textile fibers and forming a unitary porous
mass and electrolytically active metallic particles
deposited on both sides of the band and embedded
within the mass of said band and coalesced there-
with, said metallic particles on each side of the
band being bonded together at spaced points on
their surfaces and bonded to and interlocked
with the fibers of said band to form a conduc-
tive porous flexible electrode structure perme-
able to electrolyte, and some of the metallic par-
ticles of the layer on one side of the band pene-
trating into the band and electrically conduc-
tively connecting the layer on one side of the
band with the layer on the other side of the
band.

8. An electrode for an electrolytic device com-
prising a calendered band of textile fibers dis-
posed primarily longitudinally thereof, and elec-
trolytically active metallic particles deposited on
both sides of the band and embedded within the
mass of said band and coalesced therewith, said
metallic particles on each side of the band being
bonded together at spaced points on their sur-
faces and bonded to and interlocked with the
fibers of said band to form a conductive porous
flexible electrode structure permeable to elec-
trolyte.

9. An electrode for an electrolytic device com~
prising a calendered band of textile fibers dis-
posed primarily longitudinally thereof, thermo-
bonding plastic fibers intermingled with said tex-
tile fibers and bonding said textile fibers and
forming a unitary porous mass having a prede-
termined calendered thickness and electrolyti-
cally active mefallic particles deposited on both
sides of the band and embedded within the mass
of said band and coalesced therewith, said me-
tallic particles on each side of the band being
bonded together at spaced points on their sur-
faces and bonded to and interlocked with the
fibers of said band to form a conductive porous
flexible electrode structure permeable to elec-
trolyte, and some of the metallic particles of the
layer on one side of the band penetrating into
the band and electrically conductively connect-
ing the layer on one side of the band with the
layer on the other side of the band.

JOSEPH B. BRENNAN.
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