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"SECONDARY BATTERIES"

This invention relates to a plate for a secondary
battery and to a method of manufacturing same.

It has been proposed to construct a plate for a
multi-cell secondary battery incorporating a perimeter
frame of thermoplastic material with a metal mesh spanning
the area of the frame to provide support for the active
battery paste. It is convenient when manufacturing such a
plate for the mesh to also act as a current collector for
that particular plate. It has been proposed to produce
the frame and mesh assembly by moulding the plastic
material of the frame insitu around the perimeter of, or
part of the perimeter of the mesh.

In producing such an assembly problems have arisen
due to the thermal contraction of the frame after
moulding. This contraction frequently results in a
buckling or distortion of the metal mesh which produces
subsequent problems in the applying of the paste to the
mesh, and particularly in regard to the promoting of the
flow of the paste material through the openings of the
mesh. ’ '

It is therefore the object of the present
invention to provide a method of manufacturing battery
plates for the above general construction which overcomes
the problem of buckling of the mesh.

With this object in view there is provided a
method of manufacturing a battery plate having a metal
mesh element disposed within a moulded plastic frame with
at least portion of the mesh element embedded in the frame
including the step of, forming in the exposed portion of
the mesh after the frame has been moulded an array of
depressions and/or projections to stretch the mesh and
increase the nominal thickness of the mesh element.

By the term 'nominal thickness of the mesh
element' it is meant the thickness measured across the
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peaks of the projections on opposite sides of the mesh.
If the peaks are not of a uniform height then the nominal
thickness is measured across the mean height of the peaks
on the opposite sides of the mesh element.

Preferably the exposed portion of the mesh element
is subjected to a rolling or pressing operation to form
the depressions and/or projectioms therein. Conveniently
the forming of mesh element provides projection on one
side of the element and complementary depressions on the
opposite side.

In the preferred form the mesh element is
subjected to a forming operation that imparts a corrugated
shape to the exposed portion thereof thus forming a series
of alternate valleys and ridges when viewed from either
side. The corrugations may be conveniently formed by a
rolling operatiom.

The stretching of the mesh element resulting from
the formation of the depressions and/or projections
removes any buckling of the mesh element that may have
developed as a result of expansion and contraction during
moulding of the frame about the mesh element. The forming
of the projections and/or depressions may be controlled
relative to the plane of the frame so that after the

forming operation the mesh is actuately positioned

relative to the plane of the frame, and may thus be
readily pasted with active paste material.

In one preferred form there is provided a battery
plate frame moulded from thermoplastic material having a
plurality of division elements disposed parallel to two
opposite sides of the frame to form within the frame a
plurality of side by side paste receiving areas, each
battery paste receiving area having a metal mesh element
spanning the area and embedded during moulding of the
frame into portions of the frame forming at least two
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opposite sides of the paste receiving area, each mesh
element having an array of depressions and/or projections
formed therein after moulding of the frame to stretch the
mesh element and increase the nominal thickness thereof.
Preferably each mesh element is formed into a
corrugated shaped, conveniently by a rolling operatiom.
The corrugations may be applied to the mesh
elements of a frame having a plurality of side by side
paste areas as described above by passing the frames
through a pair of rollers. The rollers have peripheral
surfaces contoured to apply the required corrugations to
the mesh element, and have circumferential grooves through
which the opposite sides of the frame and the divisions
therein pass so that they are not subjected to the
corrugating action. Suitable sensor devices are provided
to open and close the rolls in sequence with the movement
of the frames therethrough so that the end portions of the
frame, which are parallel to the axes of rollers as the
frames pass therethrough, are also not subjected to the

corrugating action of the rollers. _
This invention will be more readily understood from

the following description of ome practical arrangement of the
battery plate frame and of the apparatus for forming
corrugations in the mesh of the frames as illustrated in the
accompanying drawings.

Figure 1 is a perspective view of a battery frame.

Figure 2 is a fragmental cross-sectional view of
portion of the frame shown in Figure 1 and of the pair of
rollers used to corrugate the mesh elements of the frame.

Figure 3 is a perspective view partly in section of
the machine used to apply the corrugations to the mesh element

of the frame shown in Figure 1.
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Referring now to Figure 1 of the drawings the
frame 10 comprises a boundary frame having opposite side
members 11 and 12, five divisional elements 13 parallel to
the side members and spaced equally to form six paste
receiving areas 7 of equal width. The boundary frame also
has an upper and lower end member 14 and 15 respectively
and a paste area upper member 17, each parallel and
extending between the side member 11 and 12.°

Each paste receiving area 7 has a metal mesh
element 18 spanning the area fully and embedded along its
periphery in the adjoining portions of the frame. The
frame is produced by locating the mesh elements in a mould
and forming the frame 10 by moulding thermoplastlc
material in-situ on the mesh element.

The frame shown in Figure 1 is specifically
designed for use in a battery of. the construction
disclosed in United States Patent Nos. 3941615 and 4022951.
In the frames for this battery the mesh elements extend
through selected division elements 13 of the ffame,
however, this fact is irrelevant to the present invention.
It is however to be understood that the present invention
1s applicable to other frame constructions for use in
other types of batteries where a plastic frame is moulded
in-situ on a metallic mesh element that is intended for
supporting
battery paste material.

As seen in Figure 2 each mesh element may have a
series of altermating depressions and projections applied
thereto forming corrugations 16 that extend parallel to
the sides 11 and 12 and division elements 13 of the frame.

These corrugations are formed by passing the frame
through the pair of rollers 20, shown in Figure 2 which
are part of the machine shown in Figure 3.

The rollers of the pair of rollers 20 each has six

axially spaced sections 21 which define annular recesses

it
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recess 22 is equal to the spacing of the divisional
elements 13 of the frames. The width and depth of the
recesses is also such that when the rollers are in the
operative position,.applying the corrugations to the mesh-
elements 18, the division member 13 are freely received in
the recesses and no radial pressure is applied to the
division members 13.

Each section 21 of each roller 20 has a plurality
of peripheral ridges 24 with grooves therebetween. The
ridges 24 on the upper roller are off-set with respect to
the ridges in the lower roller so that in use they
interfit. The axes of the upper and lower rollers are
spaced in use so the gap between the complementary faces
of the interfitting ridges 24 is substantially equal to
the thickness of the mesh elements.

The mesh elements 18 are initially made flat, as
shown in Figure 1, and of a width and length to span the
respective receiving areas 7 with the marginal portion on
each edge embedded in the frame. The subsequent ‘applying
of corrugates to the mesh elements increases the total
length of the mesh element measured in the direction
transverse to the corrugations. This increase is achieved
by a stretching of the mesh element by the action of the
corrugating rollers.

Accordingly if there is any irregular distortion
of the mesh elements during production of the frames the
corrugation applied by the rollers will relocate the
irregular distortion into the regular corrugatioms. Also
the action of the corrugating rollers will accurately
locate the plane of the mesh elements relative to the
central plane of the frame.

The height of the corrugation is preferably less
than the thickness of the boundary frame and division
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clements of the frame so that the crests of the
corrugation are within the paste material of the battery
plates when the frames are pasted.

Referring mow to Figure 3 of the drawings the
machine for corrugating the mesh elements of the frame,
comprises two pairs of feed rollers 40 and 41 with the
pair of corrugating rollers 20. The rollers of each pair
of feed rollers are supported in bearing mounted on the
support structure 43. The rollers of each pair are drive
coupled by a respective gear train 44 and one roller of
each pair is coupled by a belt and pulley drive 45.
Accordingly all feed rollers rotate in unison and as the
gear trains have a one to one ratio all feed rollers
rotate at the same speed.

Each roller of each pair of feed rollers has seven
peripheral ridges 47 spaced axially to engage the frame
side members 11 and 12 and division elements 13. Thus the
frames are fed through the machine by the engagement of
the feed rollers with only the side members and division -
elements.

The construction of the corrugating rollers 20 has
previously been described with reference to Figure 2. The
lower corrugating roller 20a is mounted on a fixed
horizontal axis in bearing mounted on the support
structure 43. The upper corrugating roller 20b is mounted
for raising and lowering movement relative to lower roller
20a to open and close the corrugating rollers. The
vertical movement of the upper corrugation roller 1is
controlled by a pair of pneumatic cylinder 54 (only one
shown) connected between the support structure and the

v

upper roller bearings 55. The pneumatic cylinders 54 are
operated to move the roller 20b in controlled timing with .
the movement of the frames 10 between the rollers.
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The operation of the cylinders 54 are
controlled by the sensors 56 and 57 mounted on the support
structure 43 along the path of movement of the frames 10
through the feed rollers. The sensors 56 and 57 are
arranged to be activated by one of the lugs 10a provided on
the opposite sides of the frame 10.

As the upper and lower members 14 and 15, and the
paste area upper member 17 would be seriously damaged if
subjected to the action of the corrugating rollers 20 in
the manner applied to the mesh element 18. The corrugating
rollers are therefore spaced apart vertically to permit the
upper member 14 and paste area uppers members 17 to pass
freely therebetween as the frame 10 advances through the
machine.

The sensor 56 is activated by the lug 10a when the
paste area upper member has passed through the rollers 20
to operate the pneumatic cylinders 54 and lower the upper
rollers 20b onto the mesh elements 18 of the frame. The
rollers remain in this position until the lower member 15
of the frame is about to enter between the roller 20, at
which point the lug 10a activates the sensor 57 to operate
the cylinders 54 to raise the upper corrugating roller 20b.

The lower member 15 of the frame then passes the rollers
and the rollers remain open until the lug 10a of the next
frame activates the sensor 56 after the upper member 14 and
paste area upper member 16 of that frame has paste through
the rollers. The cylinders 54 then lower the roller 20b to
effect corrugating of the mesh elements.

A pair of flattening rollers 60 are supported by
bearing 61 carried by the support structure 43 are located
spaced from the feed rollers 41 through which the frames
leave the corrugating rollers. The rollers 60 are drive

Ao WIFO
ZERNATIONS




WO 82/02118 : PCT/AU81/00187

10

15

-8-

coupled by the gear train 63 and coupled by a belt and
pulley drive 64 to the rollers 41. The electric motor 65

is coupled by the belt and pulley drive 66 to the flattening
rollers 60, and thus the motor 65 drives both pairs of feed
rollers 40 and 41 and the flattening rollers 60.

The flattening rollers 60 have plain cylindrical
surfaces and are provided to counter the tendency of the
frames to curve in the longitudinal direction induced by-
the feed rollers. a '

The machine described with reference to the drawing
incorporates rollers specifically designed for use with the
battery paste support frame as illustrated in Figure 1 but
it is to be understood that suitable corrugating rollers
and feed rollers to suit other paste support frames. Also
it should be understood that plain cylindrical feed roller
could be used as a substitute for the feed roller 40 and 41.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A method of manufacturing a battery plate having a
metal mesh element disposed within a moulded plastic frame
with at least portion of the mesh element embedded in the
frame including the step of forming in the exposed portion
of the mesh after the frame has been moulded an array of
depressions and/or projections to stretch the mesh and
increase the nominal thickness of the mesh element.

2. A method as claimed in claim 1 wherein the
depressions and/or projections are formed by a rolling

operation.

3. A method as claimed in claim 1 or 2 wherein the
depressions and/or projections in the mesh element form
projections on one side of the element and complementary

depressions on the opposite side.

4. A method as claimed in claim 1 or 2 wherein a
plurality of parallel corrugations are formed in the

exposed portion of the mesh.

5. A method as claimed in claim 4 wherein the
corrugations are parallel to one edge of the frame.

6. A method as claimed in claim 4 wherein the moulded
plastic frame is of rectangular shape with integral moulded
division elements forming a plurality of side by side paste
receiving areas, each said receiving area having respective
metal mesh elements therein, and said corrugations are
formed parallel to the division elements.

7. A battery plate frame moulded from thermoplastic
material and having a battery paste receiving area with a
metal mesh element spanning said area with at least portion
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of the margin of the mesh element embedded during moulding
into the frame, said mesh elements having an array of
depressions and/or projections formed therein after
moulding of the frame to stretch the mesh element and =

jncrease the nominal thickness thereof.

8. A battery plate frame moulded from thermoplastic

" material having a plurality of division elements disposed
parallel to two opposite sides of the frame to form within
the frame a plurality of side by side paste receiving
areas, each battery paste receiving area having a metal
mesh element spanning the area and embedded during moulding
of the frame into portiomns of the frame forming at least
two opposite sides of the paste receiving area, each mesh
element having an array of depressions and/or projections
formed therein after moulding of the frame to stretch the
mesh element and increase the nominal thickness thereof.

9. A battery plate as claimed in claim 7 or 8 wherein
the depressions and/or projections are in the form of a

plurality of parallel corrugations.

10. Apparatus for carrying out the method as claimed in
claim 1 comprising means toO feed - the battery plates along

a deferred path, and means operable to engage the metal
mesh element of the plate as it moves along said path to
form an array of depressions and/or projections in at least

portion of the mesh element.

11. Apparatus as claimed in claim 10 wherein the means

to form the depressions and/or projections are a pair of

Lk

rollers arranged so that at least said portion of the mesh
element passes therebetween in engagement therewith as the
plate moves along said path, the surfaces of the rollers
being shaped to form said depressions and/or projections

therein.
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S 12. Apparatus as claimed in claim 11 wherein the
surface of the rollers are shaped to form depressions in
one side of said portion of the mesh element and

corresponding projection on the opposite side thereof.

13. Apparatus as claimed in claim 11 wherein the
rollers are shaped to form a plurality of corrugations in

said portion of the mesh element.

14. Apparatus as claimed in any one of preceding claims
11 to 13 wherein the rollers are movable relative to one
another to vary the gap therebetween, and means are
_provided to selectively increase and decrease the gap in
timed relation to the movement of the plate along the path

and between the rollers.
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