
The invention relates to an insulating sleeve for a galvanic primary
element in the form of a round cell, which insulating sleeve comprises a
wound paper tape laminated on one side with plastics, and to a process for
the manufacturing thereof. As a rule, primary elements are provided with an
outer metal casing which partly has a protective function and partly also
serves for decorative purposes and for the writing which is required,
detailing the type of battery, battery voltage, manufacturing company, etc.
The metal casing must not have any electrical contact with the other metal
parts of the element, insofar as these are in connection with the
electrochemically active electrode substances or themselves form a pole of
the primary element. To this end, in the case of zinc-carbon primary
elements, an insulating layer in the form of a cylindrical paperboard
casing is used from the outset, and this protects the cup-shaped negative
soluble electrode from contact with the metal casing.   In order to prevent
cell electrolyte emerging, the margins of the metal casing are sealed off
towards a cover or base disc by means of asphalt sealing compound or
plastics. A disadvantage of such arrangements resides both in the 



manufacturing costs and in the thickness of the paperboard casing, because
with a predetermined external diameter of the primary element less space is
left for the active material. A relatively expensive substitute for the
paperboard casing is presented by a three-layer plastic sheath which is
described in US-PS 2 802 042 and which is additionally laminated on both
sides with kraft paper or impregnated paper and whereof the margins
projecting beyond the cup electrode are folded with the outer metal casing
and a base or cover plate. In a simpler manner, the attempt has been made
to improve the storage capacity and the reliability against leaks of round
cells at the same time as insulation of the zinc anode by shrinking a
plastics hose onto the zinc cup and additional use of insulating discs or
rings. The use of absorbent insulating materials such as paperboard or
paper is, however, advantageous because it is particularly suitable for
absorbing electrolyte liquid emerging from an    



2 already severely corroded zinc cup even directly out of wall pores. Here,
in the interests of manufacturing the paper sleeve in a manner which is as
efficient as possible, it is possible to resort to a work principle in
accordance with which separator sleeves have already been manufactured in
the greatest variety of variants, namely winding them from endless webs of
fleece materials, cellular derivatives and the like, which are stuck to one
another with the aid of spiral winding machines, e.g. in accordance with
DE-PS 25 49 515. Such processes for manufacturing sleeves are also known
from the packaging industry, where the helical winding and sleeve closure
techniques are used in many ways. DE-OS 1 956 779 discloses an electrode
sleeve for a round galvanic primary element which is manufactured complete
with a surrounding protective sheath, in that for example zinc band is
rolled helically onto a winding mandrel and is wound around with a double
web of paper with simultaneous sticking. In the meantime, experience has
shown that spirally wound insulating sleeves in accordance with the present
state of 



manufacture are not in a position to adequately retain or bind electrolyte
which partially emerges by way of the soluble anode either, since the
insulator layer is in this case not perfectly sealed.   Of course, even
extensive stuck surfaces within a winding cannot prevent electrolyte from
reaching the outer metal casing of the cell by way of creep paths and
corrosion streams from accelerating the drop in capacitance. The object of
the invention is to specify an insulating sleeve for the soluble electrode
of a round galvanic primary element which may be manufactured by the simple
winding technique and which has, as well as reliable electrical insulation,
the possibility of perfect electrolyte sealing. The object is achieved, in
accordance with the invention, by the means specified in the independent
claims. Preferred embodiments of the invention are specified in the
sub-claims. It is possible to wind a paper web onto a mandrel in parallel
manner such that the folded-around longitudinal edge is   



3 parallel to the sleeve axis in the finished sleeve. However, a helical or
spiral winding is preferred.   Manufacture of the sleeve by helical winding
is explained below in more detail. Preferably, the folded-around
longitudinal edge is connected to the margin of the other side by
heat-bonding the plastics lamination, but where appropriate this may also
be effected by ultrasound bonding or sticking. A bond connection between
the windings of a paper web which bears a plastics coating on only one side
presupposes, however, mutual plastics contacts in the case of only one
paper layer. In accordance with the invention, these are brought about in
that before the paper web runs onto a winding mandrel a narrow longitudinal
edge is folded around endlessly downwards on its one margin until this
narrow longitudinal edge bears against the paper web underside with its
plastics lamination outwards. In this manner, the paper web is coated with
plastics on both sides in the region of a narrow marginal zone. With the
correct choice of run-on angle and helical size, the margin-folded paper
web may 



now be rolled onto the winding mandrel such that the turned-around
longitudinal edge overlaps the other margin of the paper web exactly and
continuously. A sleeve tube with a spiral overlapping zone in which two
plastics laminations touch one another directly and can be combined in a
bond seam is produced. Particularly advantageously, bonding of the paper
web is carried out by warming, for example heating the folded-around paper
longitudinal edge directly before winding on by means of hot air, or
directly on the winding mandrel by means of ultrasound. In  a  preferred
embodiment  of  the  invention,  the plastics-bonded insulating sleeve may
also be only the outer sheath of a two- or multi-layer winding whereof the
inner layers are of a conventional paper strip. This gives the sleeve
greater strength and a better absorption capacity. In this case, the paper
webs are rolled onto the winding mandrel one after the other, first those
of conventional paper, obliquely from below, then the plastics-laminated
web obliquely from above. Additionally, the webs are stuck to one another.
The invention is illustrated by way of a figure which shows  



4 the process sequence in manufacturing a two-layer sleeve winding. A first
conventional paper web 2 as an endless band and a second paper web 3, also
an endless band, but with a plastics lamination 4 on its upper side, are
supplied from supply rolls one after the other at an oblique angle to a
fixed winding mandrel 1. The plastics layer of paper web 3 may be of the
greatest variety of sealable materials, whereof polyolefines (PE, PP),
ethylene copolymers, ionomers, ethylenevinyl acetate copolymers (PVA) and
polyvinyl chloride (PVC) represent only a typical selection.   Paper band
laminated with these plastics is also available commercially. Before
winding on, paper web 3 has already run through a pre-treatment represented
in the front part of the figure. This begins with a fold line 6 being
produced, close to the left margin and running parallel thereto, in the
paper web running through, by means of a folding apparatus 5. This measure 



is intended to prepare for and simplify the later endless folding around of
a narrow paper longitudinal edge 10. As the next step, an adhesive coating
of the paper web underside from a glue container 7 by means of application
roller 8 follows. The paper web with glued underside 9 then passes one or
more fingers 11 which effect folding around of the longitudinal edge 10.
After  passing  the  finger,  the  folded-around  paper longitudinal edge
bears against the paper web underside with adhesive layer against adhesive
layer, while its plastics lamination points outwards. This means that a
narrow marginal zone 13 with a plastics upper surface is now present on the
underside of the paper web next to a broad adhesive layer zone 12. The
former provides, in the winding procedure which now begins, the basis for
bonding the paper web 3 along a spiral overlapping zone 14 which is
arranged by way of a suitable pitch size of the helix such that the
folded-around margin of the paper web comes to lie exactly and continuously
over the unaltered margin against the other side of 



5 the paper web, and thus two plastics layers come into direct contact with
one another. At the same time, the second paper web pulls helically on the
first paper web by means of its sticky underside. Bonding of the plastics
laminations in the overlapping zone is initiated in the example shown by
two hot-air nozzles 15, 16 which are located in the direct vicinity of the
run-on point of the paper web 3 and of which one is directed towards the
turned-around paper longitudinal edge 2 and the other is directed to the
other margin. However, direct bonding on the winding mandrel by means of
ultrasound is also possible. The bonding and sticking of the helically
wound band webs is followed by their fixing and pressing to form a sleeve
tube under the pressure of the circulating winding belt 17.   The winding
belt is an endless leather or fabric belt and is driven by the opposing
rollers 18, 19. The rollers are mounted on a 



support 20 which can be adjusted to be oblique with respect to the winding
mandrel, corresponding to the winding pitch. As a result of the oblique
position and the direction of rotation of the winding belt, the desired
forward drive is imparted to the sleeve tube.  The latter is pushed at the
end of the winding mandrel (not illustrated in the figure) over a cutting
mandrel which is mounted in the winding mandrel and rotates at the same
peripheral speed as the helical rotation of the sleeve tube. Finally,
separation of the sleeve tube into short sleeves by means of roller blades
in a manner known per se takes place on the cutting mandrel, as can be
found for example in Figure 1 of DE-OS 1 956 779. The finished insulating
sleeve is pinched off or crimped in after being mounted on the plus and
minus ends of the round cell. It thus represents a separate sealing element
preventing both emerging electrolyte and drying out, which in the
individual case also results in an improved storage capacity of the primary
element. The sleeve according to the invention provides the advantage of
continuous manufacture with low manufacturing costs, by using 



only one plastics-coated paper layer.  It guarantees absolute    6 sealing
by means of its bonding to a closed, paper-lined plastics hose which binds
electrolyte quantities emerging from the soluble anode and on the other
hand screens the moist paper layer to the outside.   By means of the paper
webs used, the electrolyte absorption capacity and electrical insulating
capacity thereof with respect to the plus and minus contacts is thus used
to the maximum.    7              1111111111111111111111 Claims 1.
Insulating sleeve in a galvanic primary element in the form of a round
cell, which insulating sleeve comprises a wound paper tape laminated on one
side with plastics, characterized in that 



a paper web (3) having a plastics coating (4) on its upper side and a
longitudinal edge (10) folded around endlessly downwards towards the
underside is wound up with the plastics coating turned  outwards  such
that  the  folded-around  paper  web longitudinal edge and the margin of
the other side of the paper web overlap, with the folded-around paper
longitudinal edge lying on the margin of the other side, and in that the
paper web windings are bonded by way of the plastics coatings in the
overlapping zone (14). 2.   Insulating sleeve according to Claim 1,
characterized in that the paper web is wound helically. 3.   Insulating
sleeve according to Claim 1 or 2, characterized in that the plastics-coated
paper web (3) is wound onto a single- or multi-ply spiral roll comprising
conventional paper webs (2) and is stuck over the greater part (12) of its
underside to the underlying paper web (2). 4.   Process for manufacturing
an insulating sleeve according to Claim 1, characterized in that, in
continuous operation, of a paper web (3) provided only on one side with
plastics lamination, a narrow paper longitudinal edge (10) is folded
endlessly around 



towards the paper web underside, in that the paper web is then rolled up
with the plastics coating outwards onto a winding mandrel (1) in such a way
that the folded-around paper longitudinal edge and the margin of the other
side of the paper web overlap, with the folded-around paper longitudinal
edge lying on the unaltered margin of the other side, in that the paper web
windings are connected along the margin overlap, and in that the sleeve
tube thus formed is separated into individual sleeves over a cutting
mandrel by roller blades. 5.   Process according to Claim 4, characterized
in that the paper web (3) is rolled up helically. 6. Process for
manufacturing an insulating sleeve according to
11111111111111111111111111 8 Claim 3, characterized in that, in continuous
operation, an adhesive layer (9) is applied to the underside of a paper web
(3) laminated only on the upper side with plastics, in that of the 



paper web a narrow paper longitudinal edge (10) is folded around endlessly
towards the glued paper web underside, in that a conventional   paper   web
(2)   and   the   margin-folded plastics-laminated paper web with the
plastics coating outwards are then rolled helically one after the other
onto a winding mandrel (1) with a pitch such that the folded-around paper
longitudinal edge and the margin of the other side of the paper web (3)
overlap, the folded-around paper longitudinal edge lying on the unaltered
margin of the other side, while the adhesive underside of the
plastics-laminated paper web attaches to the conventional paper web, in
that the plastics-laminated paper web is connected along its margin
overlap, and in that the two-ply sleeve tube thus formed is solidified and
compressed under the pressure of a rotating winding belt, and is then
separated into individual sleeves over a cutting mandrel by roller blades.
7.   Process according to one of Claims 4 to 6, characterized in that a
fold line (6) near the margin is formed in the plastics-laminated paper web
(3) used before the adhesive coating, to facilitate the endless folding
around of the paper longitudinal edge in continuous operation. 



8.   Process according to one of Claims 4 to 7, characterized in that the
plastics-laminated paper web (3) is bonded by way of its folded-around
paper longitudinal edge (10) and the other margin along the overlapping by
heat fusing. 9.   Process according to Claim 8, characterized in that, for
fusing, at least the folded-around paper longitudinal edge of the
plastics-laminated paper web (3) running onto the winding mandrel is heated
by means of hot air. 10. Process according to one of Claims 4 to 7,
characterized in that the plastics-laminated paper web is bonded along the
spiral margin overlapping directly on the winding mandrel by means of
ultrasound.    


