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Patented Feb. 16, 1960 United States Patent Office 

2,925,456 . 

SEPARATORFOR ELECTRIC ACCUMULATORS 
:Gerardus Hendrikus Beusker, Arnhem, and Friedrich 

August Schneider, Venlo, Netherlands, assignors to Ac 
cumulatorenfabriek “Varta N.V., Venlo, Limburg, Netherlands, a limited-liability company of the Nether 

Application May 14, 1956, Serial No. 584,523 
13 Claims. (C.136-145) 

The invention relates to a separator-for-electric accumu 
lators. Such separators are known in many forms. They 
sometimes consist of a number of independent layers. 
lying against one another and consisting of various ma 
terials, such as wood, plastic, hard rubber, glass mat, etc. 

- The separator according to the invention provides an 
improvement of the known separators and is character 
ized in that it is composed of a combination of three ele 
ments or layers, there being an intermediate element or 
layer and two facing elements or layers applied to op 
posite sides of the intermediate element. One of the 
facing elements consists of a non-splitting filtering layer 
(such as a filter plate or filter cloth) with pores not 
greater than about 0.02 mm. The intermediate element 
or layer consists of a corrugated and perforated plate of 
plastic or hard rubber, and the other facing element or 

a corrugation of the intermediate. element. 

than about 0.02 mm. Suitable materials for this filter plate are acid-resistant-microporous plastics on a poly 
vinyl chloride or polystyrene basis, microporous hard. 

5 
rubber, acid-resistant fabrics, fabrics on a polyamide and 
polyester-basis, glass fabrics, and acid-resistant impreg 
nated microporous materials, such as paper, paper rein 
forced with glass fibres, asbestos, and the like. As com 
pared with wool, these materials have the advantage 
that they can easily be sewn to the other elements of the 
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separator without being damaged. They have the fur 
rther-advantage over wood that they can be built in an ab 

, -solutely dry condition, so that the separators become 
suited for use in so-called dry charged batteries. 
The intermediate element 2 consists of a corrugated 

and perforated plate of an acid-resistant plastic, such as 
a plastic on a polyvinyl chloride basis, or a similar plate 

20. 

of hard rubber, both of which are also electrically non 
iconductive. The perforations made in it are designated 
in Fig. 2 by 4. . . . . . . 
The other facing element 3 consists of a glass mat. 

This has a slightly smaller width than the relements 1 
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and 2. Although this is no absolute requirement, it has 
the advantage that when a separator-designed in this way 
is being used in an accumulator, no mass particles from 
the accumulator electrodes will deposition the edges of 
the separator, so that the risk of short-circuits between the 

The choice of this construction is based on the dis 
covery that effective combination of a number of ele 
ments which are partly known perse results in several 
important advantages, which are to be described more 
in detail below. 
The drawing illustrates, by way of example, a number 

:of embodiments of separators according to the invention. 
Fig. 1 is a cross-section and Fig.2 a side elevation of 

a first embodiment, in which only the intermediate ele 
ment is corrugated. . . . . . . . . 

Fig. 3 is a cross-section through a second-embodiment, 
in which both the facing filtering element and the inter 
mediate element are corrugated. . . . 

Fig. 4 is a cross-section through a third embodiment, 
'in which the separator is fitted with reinforcing needles. 

Fig. 5 is a side elevation of the separator according 
to Fig. 4, in which the needles are constructed in a 
special manner. . . . . . . 
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electrodes is minimized. Along the edges of the separa 
tor, owing to the smaller width of the glass mat3 there are formed free spaces, through which during the charging 

30 

layer consists of a glass mat, said three elements being 
joined by sewing along at least one seam passing through 

*of the accumulator a strong flow of gas and liquid will 
paSS, which will remove any mass particles that may be 
liberated. 
The three elements 1, 2 and 3 of the separator have 

been joined by sewing along a number of seams 5, each 
of which passes through and extends longitudinally along 
one of the corrugations of the intermediate element 2. 
The provision of such sewing seams is possible for a 
separator composed of the three elements described, with 
out the risk of one or more of said elements splitting during the sewing operation. By providing the sewn 
seams the three elements are under all circumstances kept 
ifirmly together in the right relative position, so that they 
cannot shift relative to one another either during the con 
'struction of an accumulator with the aid of a plurality 
of separators according to the invention, or during the 
use of this, accumulator. This not only simplifies the 
manufacture of the accumulator, but also enhances its durability. 

In the separator according to Fig. 3 not -only the in 

Fig. 6 is a cross-section through a fourth embodiment," 
in which some of the corrugations of the intermediate 
element have a substantially rectangular-cross-section. 

Fig. 7 is a cross-section and Fig. 8:a: side. elevation 

5O termediate element 2, but also the facing filtering ele 
ment 1 is corrugated. The mutual distance of the cor 
rugations is the same in both elements and the corruga 
tions in element:1 are aligned with and hence nested 

55 
of a fifth embodiment, in which two of the edges of the 
intermediate element are non-corrugated and non-per 

'forated. . . - . . . . . . . . . . . . . . . . . . . 
... : Fig. 7a is a cross section through a sixth embodiment, 

- in which two of the edges of the facing filtering element 
...have been folded about:th 

of the intermediate element. . . . . 
Figs. 9 and 10 are partial si 

and an eighth embodiment, in which one of the edges 
- of the intermediate element is locally fitted with reinforc 
ing members. w 

de elevations of a seventh 

- within the corrugations of the element 2. The height 
of the corrugations of the element 1 is less than one half 
the height of the corrugations of the element 2. . . . . 

". . When in this way the element 1, too, is fitted with 
corrugations, the three elements of the separators are 
kept together even more effectively and firmly by the 

60 rugated adjacent edges 
seams 5. At the same time the degassing of the negative 
electrodes of the accumulator is improved to the extent 
that especially at low temperatures, e.g. -20 C, a con siderably greater starting capacity is obtained. 

65. 

in all the figures corresponding parts have been desig 
nated by the same reference numerals. 

In Figs. 1 and 2 the numeral 1 indicates the facing 
filtering element, 2 the intermediate. element and 3 the 
other facing element. The facing filtering element 1 con 
sists of a non-splitting filter plate with pores not greater 

70 

The separator shown in Fig. 4 is provided with a num 
ber of spaced needles 6, which have been applied be 
tween the element 1 and the element 2, "and...each of 

: which lies in a corrugation of the element 2. Said 
needles can be made of an acid-resistant plastic or of 
'hard rubber. 

The needles are of special advantage for separators 
-destined to be used in accumulators which during use 
are exposed to excessive vibrations and shocks, such as 
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motor and tractor batteries. The presence of the needles 
make it possible to pack the separators and electrodes 
of such accumulators tightly in the accumulator box, 
-which greatly reduces the risk of damage to the accumu 
lator electrodes, even during rough handling. 
The needles 6 can be provided before or after the three 

elements of the separator have been sewn together. Un 
der certain circumstances it may be advisable to fasten 
them to the corresponding corrugations of the intermedi 
ate element 2 and, if necessary, also to the facing filter 
ing element 1, which may be done, for example, by 
means of an acid-resistant adhesive or by welding or 
sealing. 
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4. 
bled locally about the lower edge of the element 2 and 
can, if desired, be fastened thereto. 

In Fig. 10 the reinforcement consists of a triangular 
part of the element 2 itself, which first extended down 
wards beyond the lower edge of said element and after 
wards was doubled up. In this manner, too, a firm sup 
porting member is formed, which rests on the elevation 
11 of the bottom 12 of the accumulator box. 

It is self-evident that the embodiments of the separator 
according to the invention as shown in the various figures 
can also be combined at need. Nor is the invention lim 

Fig. 5 shows a side elevation of the separator accord 
ing to Fig. 4, provided with needles 6. At the bottom 
the needles extend beyond the separator, and they may 
serve to support the separator, when mounted in an 
accumulator, on the bottom of the accumulator box. 
Thus the firmness of the separators and accumulator elec 
trodes mounted in said box is enhanced even further. 

In the separator according to Fig. 6 and also Fig. 7a 
certain of the corrugations of the intermediate element 
2, designated by 7, have a substantially rectangular cross 
section and are not perforated, while the three elements 
1, 2 and 3 of the separator are joined by sewing seams 
5 along the corrugations 7. 

This construction will lead to a separator which even 
at excessive operational temperatures, such as may occur 
e.g. in tropical regions, will never be crushed and keeps 
its original shape even under very unfavorable condi 
tions. Moreover the three component elements 1, 2 
and 3 are very firmly joined because at the spot of the 
sewing seams 5 the element 2 consists of non-perforated 
material and consequently is of great strength. This 
effect is enhanced even further if, as also shown in Fig. 
6, in each substantially rectangular corrugation 7 of 
the element 2 is positioned i.e. nested a corrugation 8 
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ited to the embodiments shown in said figures or the 
combinations thereof. Within the scope of the invention 
a great many variations are possible. 
The separator according to the invention is particu 

larly suited for accumulators to be stored in dry con 
dition, or for so-called dry charged accumulators. In 
deed, such accumulators-if they are to keep their ca 
pacity even during prolonged storage-after being 
mounted have to be perfectly free from moisture. This 
cannot be attained with wooden or wood-containing sep 
arators because wood cannot be rendered perfectly dry 
without splitting, or at least becoming so easy to split 
that it can no longer be mounted without being damaged. 
Accumulators with separators according to the invention, 
on the contrary, can be mounted dry, and can therefore 
be stored for long periods, either charged or not, with 
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of approximately equal height of the element 1. Owing . 
to the coincidence of the corresponding corrugations 
7 and 8 the sewing seams can be made more firmly 
and the three elements are fixed exceptionally effectively 
in relation to one another. - 

In the separator according to Figs. 7 and 8 those two 
edges 9 of the element 2 which are parallel to the cor 
rugations in this element are non-corrugated and non 
perforated, while lying, close against the element 1. 
Along these edges 9 the maximum possible space for the 
flow of gas and liquid is thus obtained. Moreover the 
risk of damage to the element 2 upon a number of sep 
arators and accumulator, electrodes being packed in an 
accumulator box is reduced. 

In the separator according to Fig. 7a the edges 9 of 
the element 2 are non-corrugated and either perforated 
or non-perforated. The element 1 consists of a filter. 
cloth, whose edges 13 have been folded about the edges 
9 of the element. 2 and fastened thereto. This fasten 
ing can be attained by using for the elements 1 and 2 
suitable thermoplastic materials and welding or sealing 
each of the edges 9 of the element 2, by the applica 
tion of heat, between the edge 13 of the element 1 and 
the remainder of this element. A suitable material for 
the element 1 is a filter cloth of polyester yarn, while 
a suitable material for the element 2 is a plastic on a poly 
vinyl chloride basis, such as solid polyvinyl chloride. 

Figs. 9 and 10 show that one of the edges of the ele 
ment 2 which are at right angles to the corrugations of 
said element can be fitted locally with a reinforcement 

... 10, so as to make it possible, without risk of damage, 
for said edge to rest on an elevation 11 provided on 
the bottom 12 of the accumulator box. This support 
ensures a further improvement and a permanent effec 
tive position of all the separators in the accumulator 
box. . . . . . . 

... In Fig. 9 the reinforcement 10 consists of a strong 
acid-resistant material, e.g. plastic, which has been dou 
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out their capacity being appreciably, impaired. 
What we claim is: 
1. A three layer separator for electric accumulators, 

said separator comprising an intermediate layer and two 
facing layers applied to opposite sides of said inter 
mediate layer, one of said facing layers consisting of a 
non-splitting acid-resistant microporous filter plate made 
from a material selected from the group consisting of 
polyvinyl chloride fibers, polystyrene fibers, fabric formed 
from polyamide fibers, fabric formed from polyester 
fibers, hard rubber, glass fabric, impregnated paper, 
paper reinforced with glass fibers and webs formed from 
asbestos fibers, the other of said facing layers consist 
ing of a glass mat, said intermediate layer being a perfo 
rated and corrugated plate formed from a material 
selected from the group consisting of polyvinyl chloride 
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plastic and hard rubber, and said three layers being 
united solely by being sewn together along at least one 
seam passing through and extending longitudinally along 
a corrugation of said intermediate layer. 

2. A separator for electric accumulators as defined in 
claim 1 wherein said layer of filter material is likewise 
provided with corrugations, the corrugations of said layer 
of filter material being of the same distance apart as 
the corrugations in said intermediate layer and nested 
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within the latter, and the height of said corrugations in 
said layer of filter material being less than one-half the 
height of the corrugations in said intermediate layer. 

3. A separator for electric accumulators as defined in 
claim 1 and which further includes reinforcing needles 
of acid-resistant material disposed within and extending 

i longitudinally of the corrugations in said intermediate 
60 
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layer. - 

4. A separator for electric accumulators as defined in 
claim 3 wherein said needles are secured to the corruga 
tions in said intermediate layer along which they extend. 

5. A separator for electric accumulators as defined 
in claim 3 wherein said needlesextend beyond at least one 
of the edges of said separator. - - 

6. A separator for electric accumulators as defined in 
claim 1 wherein at least one of the corrugations in said 
intermediate layer has a substantially rectangular con 
figuration and is not perforated, and said sewing seam 
extends along said rectangularly configured corrugation. 

7. A separator for electric accumulators as defined 
in claim 6 wherein said layer of filter material is like 
wise provided with a corrugation nested within said rec 



tangularly configured corrugation of said intermediate 
layer. . . . . . . . . 

8. A separator for electric accumulators as defined in 
claim 1 wherein the edge portions of said intermediate 
layer which extend parallel with the corrugations there 

2,925,456 
said separator comprising an intermediate layer and two 
facing layers applied to opposite sides of said intermedi 

late layer, one of said facing layers being constituted by . . 
a microporous polyester resin fabric, the other of said 

5. 
of are non-corrugated and lie close against the surface 
of said layer of filter material. . . 

9. A separator for electric accumulators as defined 
in claim 8 wherein the corresponding edge portions of 
said layer of filter material are folded over the said edge 
portions of said intermediate layer. 

10. A separator for electric accumulators as defined 
in claim 1 wherein one of the edges of said intermediate 
layer lying at a right angle to the direction of corruga 
tion is provided with a reinforcement. 

11. A separator for electric accumulators as defined 
in claim 10 wherein said reinforcement for the edge of 
said intermediate layer is established by a reinforcing 
member fitted to said edge, 

12. A separator for electric accumulators as defined in 
claim 10 wherein said reinforcement for the edge of said 
intermediate layer is established by doubling over a por 
tion of said edge. 

13. A three layer separator for electric accumulators, 

O 
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layers consisting of a glass mat, said intermediate layer . 
being perforated and corrugated and formed from poly 
vinyl chloride, and said three layers being united solely 
by being sewn together along at least one seam passing 
through and extending longitudinally along a corrugation : 
of said intermediate layer. - 
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