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(54) Storage battery electrode of
improved specific output and a
process and apparatus for the
production of the box plate or
casing for such electrode

(57) A boxed plate lead battery
electrode characterized in that itis
closed on two sides by a respective
planar wall 31, 32 continuously

bounding all separator compartments
between the side walls 38 connecting
the two planar walls. The side walls 3 of
the compartmenis are arranged in
parallel with the side walls 38 so that
they form diaphragms made from strips
orthreads.

The process according to the
invention may use fabric or web
material. In the case of a fabric-based
product the thread walls forming the
diaphragms are woven ‘in space’ into
the two continuous walls 31, 32 while
the latter are maintained at a height
difference corresponding to the
thickness of the plate, while in the case
of a web or tissue-based product, the
two continuous walls are laid one upon
another and the side walls 3
corresponding to the compartments are
formed by stitching together the two
continuous walls with loose stitches
employing excess thread of a length
chosen in accordance with the desired
air gaps in the diaphragm.
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GB 2099208 A 1

SPECIFICATION

Storage battery electrode of improved specific out-
put, and a process and apparatus for the production
5 of the box plate or casing for such electrode

The invention concerns electrode plates for stor-
age batteries (accumulators), such as lead-acid bat-
teries, of novel construction wherein the specific

10 quantity of the active electrochemical medium (lead)
and its distribution within the whole plate volume
are more favourable than in known constructions
and thus the specific output is also improved. The
invention furthermore concerns a process and

15 apparatus for the production of the separator or cas-
ing of the novel type of storage battery electrode.

With the exception of starting batteries for motor
vehicles, in the various lead storage battery con-
structions the so-called boxed plate construction is

20 used as the positive electrode. The known boxed
plate is a product of textile technology which is filled
with active material to obtain a boxed plate battery
electrode and consists of a multiplicity of juxtaposed
fabric hoses made from a material which is resistant

25 to the chemical effects of the media forming the bat-
tery. Current-conducting rods are passed through
the individual hoses juxtaposed in parallel and the
hoses are at least partly filled with an active elec-
trochemical medium. )

30 The hoses may be made singly and fitted together,
but expediently a complete row of hoses is manufac-
tured as a continuous body, the current-conducting
rods are thereafter threaded through the individual
hoses and then the hoses are filled with the active

35 electrochemical medium. The thus formed boxed
plate is then closed at the top and at the bottom by a
respective current conducting bridge. The known
boxed plate electrodes are in general woven from
acid-resistant plastic filaments in the form of so-

40 called double-fabric; that is to say, in the manufac-
turing apparatus wrap threads are wound from a
wrap cylinder arranged at one side and from them
an upper fabric branch and a lower fabric branch are
woven, while the branches are advanced mutually in

45 parallel, whereafter the branches are finished by
thermosetting in such a manner that the upper and
lower fabric branches are formed into closed hose-
like tubes. In earlier times the hoses was practically
of right circular cross-section but more recently box

50 plate constructions have become known wherein the
hoses are of rectangular cross-section with rounded
corners. The fitting together of the hoses along
approximately parallel plane surfaces results in
plates which can bear greater loads and which are

55 thinner relative to the specific output and wherein
the spatial distribution of the active material is also
more favourable. Nevertheless, it is a characteristic
even of the improved box type plate construction

that one cannot avoid the formation of a continuous
double partition wall or separator to which no active

material can penetrate. Between the partition walls
and the individual hoses (which could be called

compartments) further space portions are formed
which are inactive from the point of view of the elec-
65 trochemical process, thus for instance at the location
of the connection between the hoses or compart-
ments (hereafter: compartments) as a result of the
curvature of the circular or elliptical cross-section
compartments, or, in the case of rectangular cross-

70 section compartments, the gaps arise due to the
rounding at the corners of the rectangular cross-
section.

The inactive parts of the plate constitute an exces-
sive material consumption and thus the weight and

75 production costs of the plate increase while the
specific output per unit of weight or unit of volume is
reduced. One cannot use totally planar box plates
which would have only a minimal amount of inactive
volume along the inevitable partition wall because

80 the volume of the active material repeatedly changes
in operation of the battery (the cyclical alternation of
charging and discharging) and thus the active mater-
ial is loosened. The hose construction is advantage-
ous precisely because of this process, since if the

85 positioning of the active medium was not “divided
up” by the hoses, then, by virtue of the bulging out
of the casing, the active medium would collect at its
bottom and the life of the electrodes would be
further reduced.

90 The basis of the invention is the discovery that one
can optimally approximate the completely planar
interfitting and the resultant of the inactive space
elements between the compartments may be opti-
mally reduced when all the compartments are con-

95 tinuously bounded by a first wall and a second wall exten-
ding in two planes parallel with the longitudinal axes
ofthe compartments and with each other, each wall
forming a continuous body of synthetic fabric or tis-
sue (web); the edge compartments being connected,

100 in parallel with a longitudinal axes of these com-
partments and perpendicularly to the first and sec-
ond walls, by a respective side wall externally
bounding these compartments in a third plane and a
fourth plane, and in the encompassed interior of the

105 :casing or box plate the adjacent compartments are
provided with a respecitve membrane or diaphragm
in boundary planes parallel to the compartments
and perpendicular to the first and second walls in
such a manner that along the common boundary

110 plane strips or threads interconnect the first and
second walls at a predetermined spacing.

Expediently, the indiviual diaphragms are consti-
tuted by a single thread passing along the common
boundary plane by means of a hem stitch (a jour

115 openwork). The diaphragms may also be formed
between neighbouring compartments by fitting dis-
crete strips between the first and the second walls.

In the case of such a construction a greater fraction
of the internal space of the plate can be filled by

120 active electrochemical media than hitherto and

although the diaphragms or membranes greatly
limit the free mobility of the medium during elec-
trochemical transformation, nevertheless the
medium forms a continuous whole extending over

The drawing(s) originally filed was/were informal and the print here reproduced is taken
from a later filed formal copy.
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the complete casing. Both the “filling factor’ and the
uniformity of distribution within the internal volume
are improved the fraction of inactive spatial ele-
ments is reduced and the specific output is corres-
pondingly improved. At the same time, this con-
struction creates more favourable conditions of pro-
duction technology and provides possiblilites for
measures improving the manufacturing process and
its tooling. It is an additional advantage that this
construction not only enables the utilisation of rela-
tively simple and outstandingly productive produc-
tion technology of plate casings based on textile
materials but also plates based on the more recently
introduced and popular web or tissue can also be
very simply manufactured in the constructional form
according to the invention.

In the final result therefore, by virtue of the con-
struction according to the invention the partition
walls between the individual compartments of the
plate do not form a densely-woven continuous body
as is the case for the first and second walls, but
rather they form diaphragms constituted by plastics
strips or expediently textile threads connecting the
first and second walls at an appropriate spacing. By
means of such a diaphragm partition (separator) the
ratio of inactive spatial elements is significantly
lower than in plates made with rows of hoses
according to the state of the art and yet the partition
wall sufficiently satisfactorily assures the parallel
orientation of the plate surfaces and that in practice
there should not be any bulging and the prevention
of the active material from collecting at the bottom
of the casing.

The process according to the invention has two
main variants in each of which the actual mode of
carrying out may vary over wide limits but which
have the common characteristic, that the first and
second walls constituting a continuous body,
whether made from a fabric or a web, are produced
first, so as to form an upper and a lower branch of
fabric or web and while the two branches are contin-
ously advanced the lateral or edge compartments
are enclosed by a respective continous side wall
along external boundary planes while the strips
connecting the first and second walls between the
compartments are formed at a suitable spacing
along the boundary planes and these strips will form
the diaphragms along these boundary planes.

In one variant, the process consists in producing
the first and second walls as upper and lower fabric
branches by weaving and the strips constituting the
side walls and the diaphragms, also made by weav-
ing technology, are simultaneously introduced bet-
ween the double wall.

In the second variant of the process, firstly there is
produced in a manner known per se aweb of a
geometry identical with that of the fabric wall, that is
to say upper and lower web branches, and then the
two web branches are sewn together such that the
side walls are sewn by close stitching while along
the planes bounding the compartments the stitching
is at a density which assures the required air gaps.

The common characteristics of the two variants
originate from the fact that ultimately the same
structure is to be produced and the differing para-
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meters of characteristics originate from the differ-
ences between the structure of the fabric and of the
web and their respective production technologies.

In this specification ‘fabric’ is the term used for the
material which is brought about by fitting together
an ordered combination of filaments or fibres while
‘web’ is the term used for a material wherein the
elementary threads or filaments are connected
togetherin an unordered structure but such thatin
the use destined therefor by the invention the web
should have the same or similar characteristics as
the fabric; this can be a cross-linked plastics material
or afilamentary medium embedded in a filler or car-
rier or adhesive. A few characteristic types of mater-
ials manufactured in web form and their essential
characteristics are described in the Hungarian book
entitled ““Miianyag Zsebkonyv (Miszaki kényvkiado,
Budapest, 1979" (“Plastics Pocket Reference Book”
Technical Publishing House, Budapest 1979) Editor
Dr. Lajos Kovécs: see for instance page 867. For
instance, an advantageous type of material is a pile
material produced by web technology.

In the weaving process according to the invention
the circumstances is exploited that the upper and
lower fabric branches try to move apart or spread
out as a result of an internal force effect as the mater-
ial is advanced along the manufacturing apparatus.
If this tendency to spread is limited to a constant
value, e.g. by utilising limiting bodies in the plane of
the interconnection (where the side walls and the
diaphragm elements are woven-in) then the side
wall and the diaphragm will have the height approp-
riate for the thus obtained spacing. This constant
value is to be chosen in accordance with the desired
thickness of the plate while the spacing between the
neighbouring diaphragms (separators) is chosen in
accordance with the desired width of the compart-
ments of the plate. Both the height of the wall and
the spacing originate from the same consideration,
i.e. the appropriate dimensions of the plates or cas-
ing according to the state of the art and therefore the
criteria for choosing them are not discussed. How-
ever, in the manufacture of boxed plates of fabric
base the two branches, namely the upper and lower
fabric branches, are so connected by means of the
side walls and the diaphragms that the two branches
laid on top of each other are sewn together (with a
dense stitching for the side walls and with a stitching
density suitable for assuring the air gaps for the
diaphragms), but for each stitch the thread length is
longer than the combined thickness of the two
branches of the fabric, the excess length correspond-
ing to the prescribed thickness of the plate, whereby
on filling the box plate with the active electrochemi-
cal medium the latter forces the first and second
walls formed by the two branches apart to the
desired spacing.

The invention is described in greater detail with
the aid of the accompanying purely schematic draw-
ings illustrating preferred embodiment, wherein:—

Figure 1 shows an electrode plate according to the
invention, more particularly Figure 1a shows such a
plate in a side view in its assembled or use position
and Figure 15 is a cross-section taken along the
plane A-A shown in Figure 1a;
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Figures 2 and 3 respectively show the prior art and
the present invention each in four separate positions
respectively designated a, b, cand d;

Figure 4 is a perspective view of a preferred
embodiment of apparatus for making a fabric box-
type plate or casing according to the invention;

Figure 5 is an enlarged detail of Figure 4;

Figure 6 is another enlarged detail of Figure 4 but
showing a variant, and

Figure 7 illustrates the stitching process forthe
boxed plate made from web material.

Figure 2 showing the box plate or separator
according to the state of the art and Figure 3 show-
ing the box plate or separator according to the inven-
tion enables a comparison to be made via four
mutually corresponding partial views. Figures 2a
and 3a show the plate in the same view as Figure 1a
but before assembly, while Figure 1a shows itinits
assembled position. Figures 2b and 3b areina
cross-sectional view corresponding to Figure 1b.
Figures 2¢ and 3c show the contour lines that may be
seen on taking a longitudinal section of the still
empty separators, that is to say a cross-section along
the planes B-B shown in Figures 2a and 3a respec-
tively, while Figures 2d and 3d show the separators
in perspective, respectively, according to the state of
the art and according to the invention. Since the pos-
ition of the separator of the electrode relative to a
reference plane during manufacture deviates from
its position in use or operation, when describing the
separator any geometrical references or adjectives
are not related to its operational position as would
be the case when referring to the assembled elec-
trode plate but rather are related to the position of
the longitudinal axis of the compartment; when
describing the process and the apparatus the
geometrical references or adjectives refer to the rela-
tive positions of the two branches of fabric or web -
during manufacture.

The reference symbols are repeated in the various
Figures only to the extent required for understand-
ing, for the sake of clarity. The references to the
symbols or numbers always refer to the Figures
where they may be found but in given cases also to
those Figures where the given reference symbol or
number may not be shown but by comparing it with
the references to be found on that Figure the ele-
ment referred to by that symbol may be identified
with.

Figure 1 clearly illustrates the common properties
of the electrode according to the state of the art and
also according to the invention. The compartments
33 of the box plate or separator 2 are closed in two
boundary planes perpendicular to their longitudinal
axes by an upper bridge 5 and a lower bridge 6. The
compartments 33 are arranged in a row next to each
other with their axes in parallel and are positively
connected together. Current conducting rods 4 are
passed through the compartments 33 along the lon-
gitudinal axis 37 (see Figure 3) and then the com-
partments are at least partially filled with an active
electrochemical medium 1.

In the separators or box plates according to the
state of the art the compartments are formed as
actual hoses. In the embodiment shown in Figure 2
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the hose is in practice of right circular cross-section
although lately hose rows have been employed with
a cross-section which is rectangular but with
rounded corners. However, for all known box plates
or separators, independently of their actual hose
cross-sections, it is true to say that the compart-
ments 33 are genuine hoses and that their interior
space is completely surrounded by a closed mantle
surface.

From Figure 3 it may be seen that the separator or
box plate 2 embodied in the invention has compart-
ments 33 and 33’ continuously bounded by two
closed walls which are parallel with each other and
with the longitudinal axes 37 of the compartments
33 and 33'; these walls are designated herein “first
wall 31" and ""second wall 32", Similarly a closed
wall surface closes the edge compartments 33’ of the
plate 2 and these walls are designated “sidewalls
38". The sidewalls 38 are parallel with the longitudi-
nal axis 37 of the edge compartments 33’ and per-
pendicular to the first wall 31 and to the second wall
32. Within the interior of the box plate or separator 2
enclosed by the first wall 31, the second wall 32 and
the sidewalls 38, and between any pair of adjacent
compartments 33 and 33’ there are respective diap-
hragms 3 running perpendicularly to the first wall 31

. and the second wall 32; these diaphragms 3 are so
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formed that they interconnect the first wall 31 and
the second wall 32 at a predetermined spacing 36
along the common boundary plane. The diaphragms
are constituted by strips or threads 15. The spacing
between the first and second walls 31, 32 is desig-
nated by the reference number 35.

In this way the active medium 1 filled into the
compartments 33 and 33’ of the box plate or
separator 2 forms in effect a continuous medium but
cannot pass out from the said interior because of the
continuous nature of the walls 31, 32 and 38 when
the unit is assembled together to form an electrode,
held together by the upper bridge piece 4 and the
lower bridge piece 6. The spacing 34 (Figure 3¢} of
the strips or threads 15 forming the diaphragm 3,
taken along the longitudinal axis 37, represents the
pitch or spacing of the stitches of the threads, either
woven or sewn “‘a jour” and this pitch or distance is
chosen in accordance with the desired size of the
electrode plate and optionally in dependence upon
other perameters. lts value may for instance range
from 1 to 10 mm. such a stitch density on the one
hand assures adequate rigidity so that the diap-
hragms 3 maintain the first wall 31 and the second
wall 32 at the desired distance 35 corresponding to
the desired plate thickness, while on the other hand
when the active medium 1 is filled into the unit 2, it
can easily pass between the gaps of the diaphragm 3
set by the spacing 34.

In Figures 4 and 5 the path of the warp threads 8
forming the lower fabric branch 11a of the double
fabric are shown by chain-dotted lines employing a
single dot, while that of the warp threads 8 forming
the upper branch 11b of the fabric are shown by a
chain-dotted line employing two dots, the threads 15
forming the diaphragms 3 being shown with a full
line. The warp threads are unwound from a thread
roll or beam 7 and are passed through a heddle
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frame 9 and a reed member 10 to weave a closed
double fabric 11 provided with sidewalls 38 in which,
under the effect of an internal force play, the iower
fabric layer 112 and the upper fabric layer 11b tend
to try to spread out from each other but by means of
adjustable limiting and guiding elements 12 are
mainiained at the spacing 35 required in accordance
with the desired plate thickness, see Figure 2.

The individual threads 15 to be woven-in to establ-
ish the diaphragms 3 are guided from thread spools
16 via a finely adjustable thread braking mechanism
17 and guice roils 18, 19 and 19a which assure an
appropriate free thread length and which are
mounted on a frame, through the heddle frame 9
which has open thread guides 3a or this purpcse,
then through the reed member 10 and finally, ata
spacing appropriate to the spacing 26 of the com-
partments 23, 23’ {Figure 3}, they are individually
passed through o be woven tcgether with the fabric
branches 11a and 11b maintained at the desired dis-
tance 25; in this way the desired pitch or spacing 24
of the threads 15 measured along the iongitudinai
axis 37 is assured. Thus, the connecting threads 15
form diaphragms included in the decuble fakric
which is taken up on a fabric take-up roll 14 after
passing arcund an auxiliary roii 13.

The apparatus sicwn in Figure 8 differs from the
apparaius shown in Figure 4 in that the spacing 35
bzhween the two fatric Sranches 11a and 11b ofthe
douiie febric 11 is deiermined by the thickness of
core insert siements Z0. The ounding and guiding
glements 12 are adiusied in a horizonial direction fo

avalue lessthan the thickness of the awdiiary roil 12.

In this wey, the core inserts 20 remain in the same
place within the douile fabric 11 during weaving and
rmore partisularly within the compariments 33, 33"
tounded by the diaphragms 3, as the doukle fabric
11 continuousiy advances 10 be woven. The undesir-
zhble frictional force can be decreased by not piacing
an inseri 20 in the patn of advance of every com-
pariment 33, 33. The insert elements 20 are there-
fore iscated in the track or path secticn encompas-
scd by the peripheries of the comparimenis 33, 33,

DOn the basis of the above descriniion the opera-
tion of the apparatus sioculd be clear fo a man skiiied
in the ari. The warp ihreads & are stored in the usual
manner cn a warp thread supply roll 7 and are
unwound from it against the biasing action of a fric-
ticnal brake, 1o be woven into a doubie fabric 11. The
warp threads 8 are threaded into the heddie frame 9
in such a2 manner that at a spacing or pitch 26 deter-
mined from the width of the comparimenis 33 of the
fabric based separator empty or open ihread guides
9a are left. After passage through the reed, the weav-
ing ofthe doubie fabric 11 is fully prepared. Thereaf-
ter the bounding and guiding eiements 12 are
adjusted in a horizental direction in such a manner
that the reed 10 should not abut them in its end sosi-
tions.

The vertical spacing between ihe indivdual bound-
ing and guiding eiements 12 is so adjusted that, in
dependence on the spacing 35 i.e. on the thickness
of the plate, the desired iength of the thread 15 form-
ing the diaphragm 3 should be assured. Thereafter
the threads 15 taken off the thread spoois 16 are
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passed through the thread braking mechanism 17,
the adjusting rolls 18 and 19 and then are threaded
into the open thread guidss 9a in such a manner that
in the gaps of the teeth of the reed 10 the excess
thread length required for the height of the diap-
hragm should be assured.

The semi-finished product in the form of the dou-
ble fabric 11 is finished by means of a thermosetting
treatment in a manner known per se and which may
be performed, for example, in accordance with the
disclosure of Hungarian Patent Specification No.
162023 cr an improvement thereof disclosed in
Hungarian Patent Application No. 1288/80.

The advantages and disadvantages of forming the
box plate or separater from web material are known
in the art but if it is dssired to make such web
material-based box-plate, then the method to ke fol-
fowed is illustrated in Figure 7. The production of
web sheets may be effected by any of the means
known in the state of the art to form the raws box-
plate (separator) material in the form of web sheets
22 mutually superposed on each other. These web
sheets 22 are then loosely sewn togetherby a
double-stitch industrial sewing machine. The diap-
hragms 3 are formed from acid-resistant sewing
thread. Their mutual distance 34 chosen according
to criteria aiready described is assured by the
appropriate setiing of the density {spacing) of the
stitches. The height of the diaghragms 2 a2nd thus the
distances between the upper and lower web shests
22 forming the first and second walls 31 and 32 in the
zssembled condition are assured by adjusting, with
the aid of the friction brake of the sewing machine,
the thread length provided for each stitch and cor-
responding to the distance 35 determining the thick-
nsss of the plate. The pitch or spacing 26 of the diap-
hragms 3 is assured by adjusiing the spacing bet-
ween the individual sewing heads of the sewing
machine. The sidewails 38 are produced not by the

> stitching density according to the distance 34 bus

reiher by adjusting the stitching density at the saw-
ing heads that sew the side walls 38in such a man-
nerthat the resuiting wall will have the same density
=3 The fabric based first and second walls 27 and 32.
Thus during sewing the two web branches, the
uzper and lower branches 22 still lie one on fep of
ihe other and it is the excess thread length for each
stiich which enables the formaticn of the internal
space in accordance with the spacing 25 between the
wails 31 and 32 when the medium 1 is filled in.

Amongst the advanrisges affcrded by the present
invention one should mention primarily the fact that
ihe inactive volume ratic calculated on the plate vci-
ume and plate weight is significantly lower than in
the box piate or separator aceording to the state of
tha art. Thus the specific ouiput is correspondingly
improved and econcmies can be achieved in the
amount of material required for making the
separator or box piate, 1o a lesser exient, aiso in the
amount of active medium 1 being used, while main-
1aining the same service life.

& further specific saving in material is rendered
nossible by the more favourable geometry of the
construction. The active medium 1 is disposed in the
compariments 33 and 33" bounded by the planar
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walls 31 and 32 and the diaphragms 3 extending in
planes parallel to those walls in such a manner that
along its full width the plate or electrode forms a
practically homogeneous continuous mass. The
improvement in the technical parameters of the
plate or electrode may be particularly signficant in
the case of high current loads.

The electrode plate according to the invention
enables batteries or accumulators to be used in new
fields of application such as vehicles employing elec-
trical traction because for a given volume and weight
the length of vehicle travel that can be achieved with
one charge is increased and calculated on the useful
output of the vehicle the ‘idle run output’ arising
from the energy required to transport the mass of
the accumulator or battery is descreased.

The characteristics of the electrode according to
the invention make a more advantageous manufac-
turing process possible in which the labour require-
ment is decreased in every phase of the manufacture
and the productivity of the existing machines can be
suitably increased.

Thus for instance in the weaving of the double
fabric, for the same technical and overall parameters
the rate of thread consumption is reduced by
approximately 30% in relation to the state ofthe art.
Since the pitch 36 of the compartments 33 is smaller
than the pitch of the compartments 23 shown in Fig-
ure 2, for the same cross-section, (in the weaving of
the hoses according to Figure 2 the pitch is given by
the developed width of half the circular arc which
exceeds the pitch 36 of the equivalent compartment
33) significantly less warp thread is used and there-
fore for a weaving machine of the same dimensions
approximately 50% more rows of compartments 33
can be woven within the same time.

A further advantage of the invention is that the
weaving takes place ‘in space’ whereby the friction
during manufacture between the individual warp
threads to be woven into the two fabric branches 11a
and 11b is much lower and hence wear is reduced
and the number of faults is also decreased.

In correspondence with the reduction of about
30% in the consumption of thread the requirement
for impregnating material is also reduced and as a
consequence of the reduction in width the productiv-
ity of the impregnating machine increases in like
proportion. Since the walls 31 and 32 are in practice
completely planar a more uniform impregnation
density may be achieved.

The thermosetting of the double-fabric advancing
in a plane parallel with the longitudinal axes ofthe
compartments is performable also under more
favourable conditions; the width of the raw double
fabric before thermosetting essentially corresponds
with the width of the final product, the box plate,
while in constrast with the double fabric wovenin
the traditional manner in one plane, in the case of
the box made from rows of hoses, has a width grea-
ter than the finished box plate by the difference bet-
ween half the circumference and the diameter. In the
case of utilising the already mentioned conventional
machinery for performing the process according to
the invention a productivity gain of about 50% can
be achieved, together with significantly lowered fric-
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tional resistance and a box plate of improved guality
free from deformations. Naturally, the reduction in
volume and weight also result in reduction in trans-
port costs while the improvement in productivity
brings with it a reduction in investment costs and
economies in operational power requirements,
whereby the outstanding economy of the process
according to the invention is still further improved.
CLAIMS

1. Lead battery electrode (so-called box-type
positive electrode plate) which has a boxed plate or
separator made from plastics material and finished
by a thermosetting process, the boxed plate or
separator comprising a plurality of discrete com-
partments arranged next to each other in a row with
mutually parallel axes and positively connected
together, current-conducting rods threaded through
the compartments in parallel with the longitudinal
axes of the compartments, an electrochemical active
medium filled into at least some of the compart-
ments and upper and lower bridge pieces closing the
compartments at the top and bottom in planes per-
pendicular to the longitudinal axes of the compart-
ments, wherein the boxed plate or separator is
closed in a first plane and in a second plane, which
planes form a continuous boundary for all said com-
partments and which are parallel with each other
and with the longitudinal axes of the compartments,
by a first wall and a second wall, respectively, each
of said first and second walls being constituted by a
continuous plastics member made either from a
fabric or from web or tissue material, while in a third
plane and a fourth plane externally bounding the
edge or ends one of said compartments a respective
sidewall extending in parallel with the longitudinal
axis of the compartments and perpendicularly to the
first and second walls connects the first and second
walls together, and within the resulting enclosed
internal space and between any pair of adjacent
compartments there is a respective diaphragm
extending in parallel with said longitudinal axis of
the compartments in planes perpendicular to the
first and second walls, the diaphragms being consti-
tuted by strips of threads formed along the common
boundary planes of the compartments interconnect-
ing the first and second walls at predetermined
intervals.

2. An electrode according to claim 1, wherein
each diaphragm is formed along the common boun-
dary plane by a single thread passing along by a
hem stitch (a jour attachment).

3. Aprocess for producing a boxed plate or
separator for an electrode according to claim 1 or
claim 2, by utilising weaving and thermosetting, said
process comprising unwinding warp threads from a
warp supply roll or beam, weaving said threads into
a’‘double fabric’ comprising spaced upper and lower
fabric branches and continuously winding the dou-
ble fabric as a raw product on a take-up roll, wherein
at the instant of formation of the fabric the tendency
of the fabric to spread apart due to an internal force
effect of the upper and lower fabric branches
advancing approximately mutually in parallel is
limited to a constant value corresponding to the
thickness of the plate to be produced by bonding and
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guiding elements, and optionally core inserts and in
the plane of the location of said limiting elements the
upper and lower fabric branches are connected
together at a pitch distance corresponding to the
width of the compartments in such a manner that in
a plane parallel with the longitudinal axis of the
compartments threads are woven into the two fabric
branches at a predetermined spacing along the said
longitudinal axis.

4. Aprocess for producing the boxed plate or
casing of an electrode according to claim 1 or claim 2
from web or tissue material, in the course of which
the raw (semi-finished) product is finished by ther-
mosetting, comprising producing sheets of web or
tissue material in a per se known manner in the form
of upper and lower branches to form upper and
lower walls, continuously advancing the upper and
lower web or tissue branches while guiding them in
a parallel orientation through a sewing machine,
sewing the branches together along a direction of
advance corresponding with the longitudinal axis of
the compartments, by means of sewing heads
arranged at a spacing corresponding to the width of
the compartments in such a manner that by approp-
riately adjusting the friction brake of the sewing
machine the thread length per stitch is assured in
accordance with the distance determining the thick-
ness of the plate and by means of sewing head
arranged at the limiting planes the stitch spacing is
adjusted or set suitably for the pitch required for the
air gaps of the diaphragms and the sewing heads
arranged at the external boundary planes for the
edge compartments dense stitching is provided.

5. Apparatus for production of the box-type plate
or casing for an electrode according to claim 1 or
claim 2 comprising a thread supply roll, a heddle
frame, a reed, an auxiliary roll and a fabric take-up
roll, wherein the path section between the reed and
the auxiliary roll bounding and guiding elements are
arranged which are provided with vertical and hori-
zontal adjusting means while in the track section
before the heddle frame, expediently in the vicinity
of the thread supply roll thread spools are arranged
downstream of which along the direction of advance
a thread braking mechanism and guiding rolls are
located.

6. Apparatus according to claim 5, wherein in the
path section between the reed and the guiding and
bounding elements at least along a portion of the
path of advance of the individual compartments (e.g.
in the paths of advance of every second compart-
ment) core inserts are arranged in the space to be
encompassed by the periphery of the compart-
ments.

7. Apparatus according fo claim 5, wherein in the
track or path section between the reed and the
bounding elements along at least a portion of the
direction of advance of the individual compartments
(e.g. in the path of advance of every second com-
partment), holding means are arranged for accom-
modating core inserts within the space encompas-
sed by the periphery of the compartments and the
apparatus is futher provided with a set of core

inserts arranged in a gradation expediently follow-
ing the dimensions of a product.
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8. Lead battery electrode substantially as herein
described with reference to and as shown on the
accompanying drawings, except Fig. 2.

9. Aprocess according to claim 3, substantially
as hereinbefore described with reference to and as
shown in the accompanying drawings, except Fig. 2.

10. Apparatus according to claim 5 substantially
as herein described with reference to and as shown
in the accompanying drawings, except Fig. 2.
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