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Description

[0001] The present invention relates in general to the realization of packs of interfolded (or interleaved) laminar
articles.

[0002] A classical example of such an article is constituted by the so-called "paper" handkerchiefs (though these
usually consist of cellulose wadding or so-called nonwoven fabric, according to whether the handkerchiefs in question
are dry or prehumidified, often also referred to by such current terms as "wet wipes" or "facial tissues") arranged in
appropriate packages (boxes or wrappers). The interleaved arrangement of the individual articles is intended to ensure
that the removal of one handkerchief from the package will automatically predispose the next handkerchief for being
pulled out of the pack. Exemplary of such an arrangement is the solution disclosed in DE-A-4 336 933.

[0003] The solutions currently utilized for realizing such packs of interleaved products can to all intents and purposes
be divided into two basic types.

[0004] A first solution is based on the idea of causing two strips or webs of sheeted material to move forward in
positions facing each other. The two strips are subjected to an operation of folding (and cutting, to separate the individual
handkerchiefs) in interfacing positions such that the loops of the shapes - which usually consist of either V or Z-folding
- conferred upon the handkerchiefs obtained from either the one or the other of the two strips will be at least partially
interlaced. The result of this operation is the formation of a kind of chain of interfolded handkerchiefs of virtually indefinite
length. The individual packs are then formed by introducing some solution of continuity into this chain. Examples of
this type of solution are provided, among others, by US-A-4 494 741 and US-A-4 691 908.

[0005] In actual practice, however, this solution is penalized especially in terms of speed and also complexity of the
apparatus required for its implementation - by the intrinsic complexity of the operation that causes the two webs to
assume a pattern with interlacing loops. Indeed, this operation is rendered even more complex by the need for accom-
panying it with a cutting operation to ensure the isolation of the individual handkerchiefs.

[0006] Another solution, which could be said to be based on an "in line" operating principle, sets out to form - by
means of respective cutting operations performed simultaneously on a given starting bobbin, for example - a series of
strips (or webs) such that the number of these strips is equal to the number of interleaved articles to be comprised in
the pack it is proposed to realize.

[0007] The aforesaid strips are shaped in accordance with the conformation desired for achieving the interfolding
and are made to converge towards a station where they are interfolded. As result, the process yields a composite strip
or web comprising the originally separate strips in interfolded form. The composite web obtained in this manner is then
segmentated by cutting it at predetermined distances, with each of the resulting segments constituting a pack or stack
of interfolded laminar articles.

[0008] This solution overcomes the intrinsic limits of complexity and slowness of the previously described solution,
but pays for this advantage in terms of general complexity of the systems, particularly when the number of interfolded
articles becomes large (250 interfolded handkerchiefs, for example, in keeping with a format quite widely used in
industrial applications). There also exists an intrinsic limit of flexibility deriving from the fact that consumer needs as
regards the number of articles to be contained in a single package are highly variegated, so that the contents of such
packages may range, for example, from just a few articles to more than two hundred.

[0009] Once the system has been configured for realizing packs of n interfolded articles, an apparatus operating in
accordance with the "in line" principle" could possibly be converted for the realization of packs containing a smaller
number of articles. But it is not possible to modify the system for the realization of packs containing a larger number
of interfolded articles. In any case, even the reduction of the number of interfolded articles calls for a rather complex
reconfiguration intervention (disactivation of the mechanisms feeding and dragging the webs in excess of the desired
number, etc.), so that even this intervention could hardly be justified in cases where the functioning of the equipment
has to be modified only for a relatively short period of time, say for the fabrication of only a small lot of such products.
Essentially the same remarks also apply to the somewhat similar arrangements shown e.g. in GB-A-2 028 774 (where
the articles are not properly interfolded) and US-A-4 203 584. The present invention sets out to provide an alternative
solution capable of combining the positive features of both the previously described solutions, namely the simplicity
and efficiency of the "in line" solution and the flexibility of the solution based on the formation of a chain of interfolded
products of indefinite length.

[0010] According to the present invention, this scope is attained thanks to a process and an apparatus having the
further characteristics specified in claims 1 and 7 attached hereto whose preambles were patterned after US-A-4 203
584. The invention as claimed in Claim 13, whose preamble was patterned after DE-A-43 36 933, also concerns the
product obtained by means of the said process.

[0011] The invention will now be described, though only by way of an example not to be considered as limitative in
any manner or wise, by reference to the drawings attached hereto, where:

Figure 1 shows a general and schematic plan view of the structure of an apparatus in accordance with
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the invention,

Figure 2 shows a side elevation at a somewhat larger scale of the part of the apparatus indicated by the
arrow Il in Figure 1,

Figure 3 shows a general perspective view of the operating characteristics and modalities of one of the
elements represented in Figure 2,

Figures 4, 5and 6 illustrate various phases of the implementation of the process in accordance with the invention,
and

Figure 7 illustrates the possible appearance of a stack of interfolded articles realized in accordance with
the invention.

[0012] The reference number 1 in Figure 1 indicates the whole of an apparatus used for realizing packs of interfolded
laminar articles. In typical application examples, the products in question could be handkerchiefs (either dry or prehu-
midified, where the latter constitute a preferential field of application of the invention).

[0013] In essential terms, the apparatus 1 consists of a certain number processing stations or units arranged in
cascade in the direction of flow that, commencing from a starting material constituted by a reel or bobbin S of laminar
material (cellulose wadding, for example, or a so-called nonwoven fabric, possibly prehumidified), leads to the formation
of packs P of individual articles interleaved with each other.

[0014] In particular, the first station or unit of the apparatus is to all intents and purposes identical with the similar
station in a system for the realization of interfolded articles working in accordance with the "in line" solution described
in some detail in the introductive part of the present description.

[0015] In particular, moreover, the station in question comprises a device 2 for supporting the reel S and unwinding
it in a controlled manner towards a longitudinal cutting device 3 where the laminar material of the reel S becomes
subdivided in a known manner into n strips or webs R1, R2, ..., Rn that are fed forward to a shaping / interfolding device
4.

[0016] For reasons that will soon become readily understood, the number n of webs obtained by cutting the reel S
will generally be on the small side (in a typical case, for example, the value of n could be 10), and is usually much
smaller than the number of webs that will normally be present in an "in line" interfolding apparatus of the traditional
type, where the number n de facto identifies the number (generally rather high, and at times even of the order of
hundreds or more) of articles comprising the interfolding pack.

[0017] After possibly having passed across a humidifier device 3b (not present when dry handkerchiefs are to be
produced), the webs R1, ... R, R10 move forward to a shaping and interfolding unit 4 (a so-called "folder" and of a
known structure), where the strips R1, ..., R10 are combined into a composite interfolded strip or web CW having the
profile schematically illustrated by Figure 4 as its transverse section.

[0018] More particularly, in the particular embodiment here illustrated, which is no more than an example, it has been
supposed that there are present ten such webs R1, ..., R10, each folded in accordance with a so-called V-fold (some-
times also known as a U-fold) at the moment of the interleaving. But the profile conferred upon each individual web
could also be different, a Z-fold for example.

[0019] An important characteristic of the solution according to the invention is constituted by the fact that the strips
R1 and R10, situated at the two limits of the interleaving pattern (and therefore normally the first and the last of the
webs that make up the composite web CW) are not folded in such a manner as to constitute a symmetrical or sub-
stantially symmetrical V-fold, as is the case of the other strips R2 to R9.

[0020] Indeed, the aforesaid two end webs R1 and R10 are folded in such a manner as to present a respective
branch (usually the branch external to the interfolded composite web CW) that project laterally beyond the section
profile of the said composite strip or web.

[0021] In the particular embodiment here illustrated, where the number n of the strips subjected to interfolding is
even (n=10), the said external branches (respectively indicated in Figure 4 by W1 and W10) of the two end webs R1
and R10 project on opposite sides of the composite web CW. In cases where the number n is odd, the two projections
would generally be on the same side, always provided that the V-fold is retained. However, it will be understood from
the present description (which is made with specific reference to the solution in which the number n is equal to 10) that
both solutions are possible in principle. Further, in case of a particularly simple form of embodiment of the invention
(packs of articles made up of only two stacks) one can think of operating even when only one of the two projecting
branches W1 and W10 is actually available.

[0022] The modalities that make it possible for the previously described unsymmetrical fold to be conferred upon the
end webs R1 and R10 as they pass through the unit 4 are wholly obvious to a technical expert familiar with the tech-
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nology here considered and need not be described in detail at this point. In practice, it is sufficient to arrange matters
in such a manner that the webs R1 and R10 subjected to folding will be fed to the folding unit in an at least slightly
unsymmetrical manner and not symmetrically as is done for all the other webs R2 to R9 comprised within the body of
the composite web CW.

[0023] Still in substantial analogy with traditional devices operating on the "in line" principle, the composite web CW
- which in the example here illustrated comprises ten individual interfolded webs - is passed on to a cutting unit 5
intended to segmentate the composite web CW into individual parts, each constituting a stack of individual articles
interleaved with each other.

[0024] In substance, therefore, the cutting unit - always in the embodiment here illustrated - receives the composite
web CW from above (on the left-hand side in Figure 2, where it can be seen that the general structure of the unit 5 is
symmetrical, thus rendering the unit capable of receiving composite webs arriving from either side) at a point where
two motor-operated belt conveyors indicated by the reference number 6 receive and drag the said web.

[0025] The composite web CW thus moves forward between the two facing branches of the conveyors 6 to a cutting
device 7, the characteristics of which will be described somewhat further on.

[0026] Either upstream or downstream of the cutting device 7 (downstream in the embodiment here illustrated) the
web encounters a sectioning unit 7a (which likewise will be described in detail further on) having the function of sep-
arating tracts of the composite web CW intended to form stacks of interleaved articles that are to be comprised in
different packs.

[0027] The reference number 8 indicates a folding device that - in the embodiment here illustrated - consists of two
symmetrical and otherwise identical units.

[0028] After being subjected to cutting and sectioning in the devices 7 and 7a , the web CW is received at the input
end of the folding device between the two facing branches of two other motor-operated conveyor belts 9 forming part
of a deviation (deflection) unit 10 of a known type. The deflection unit routes the web CW alternatively to one or the
other of the said symmetrical units 12 . Each of the units in question consists in practice of a zig-zag folding device,
again of a known type, capable of folding the web CW into the desired zig-zag or accordion pattern and then depositing
it in the form of a compact pack P inside a reception conveyor 13 that extracts it from the unit 5.

[0029] As can be seen from the different positions in which they are shown in the lower part of Figure 2, the two
conveyors 13 (and. more generally, the two units 12 ) are intended to operate in an alternating sequence. This choice
made with the intention of optimizing the exploitation of the operating capacity of the unit 5, is nevertheless not in any
way imperative and, in any case, not of itself relevant for the purposes of the invention.

[0030] As can be better appreciated from an examination of Figures 3 and 4, the cutting operation performed in the
cutting device 7 is implemented in such a manner as to completely affect the body of the composite web CW, but to
affect only partly the projecting branches W1 and W10 of the two webs R1 and R10 situated in the two terminal positions
of the interfolding pattern.

[0031] This result can be obtained, for example, by configuring the cutting device 7 in the form of two counter-rotating
elements 14, 15, each of which carries a cutting edge 141, 151 and a counterpart element (counter-knife or anvil) 142,
152 in diametrically opposite positions.

[0032] Itis however quite evident that the cutting device 7 can also be realized in a manner altogether different from
the one here illustrated without in any way changing the desired final result: for example, by using several knives in
cascade and/or knives in linear rather than rotary motion, etc.

[0033] In the embodiment here illustrated, the composite web CW is made to move forward between two counter-
rotating elements 14, 15 that are operated in such a manner as to subject the web CW alternatively to the action of
the cutting edge 141 (or 151) of one of the elements (14, or 15) and sustained on the opposite side by the counter-
knife 152 (or 142) of the other of the elements (15, or 14). In other words, the two elements 14, 15 are operated in
counterphase with respect to each other.

[0034] At their opposite ends (i.e. respectively aligned with the margin W1 and the margin W10), moreover, the
cutting edges 141 and 151 are each provided with a kind of notch or solution of continuity 141a, 151a intended to
ensure that the region of the margin W1 or W10 affected on each occasion by the action of the cutting edge 141 or
151 will, as it were, be "spared" being cut in the area corresponding to the said notch.

[0035] Consequently, (please referto Figures 3 and 4), the said action of "sparing" or "exempting" the external branch-
es W1 and W10 of the terminal webs R1 and R10 from the cutting action is not realized on the occasion of all the
cutting or segmentation operations to which the composite web CW is subjected, but only on the occasion of one
cutting action out of every two, thus producing an alternating sequence as far as the two webs R1 and R10 in the
terminal positions are concerned.

[0036] In practice (as can again be readily seen from Figures 3 and 4), whenever the branch W1 of the web R1 is
spared the cutting action, the external branch W10 of the web R10 will be cut. At the next cutting action, however, the
previously cut branch W10 will be spared (though only within the limits of brief tract of the external margin) the cutting
action, which on this occasion will however take place in the whole of the external branch W1 of the other terminal web
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R1, and so on.

[0037] Consequently, from the composite web CW there is thus generated a chain of stacks or modules B that, rather
than being wholly separated from each other, are still interconnected by means of the bridgelets M consisting of the
very portions of the external branches (W1 or W10) of the terminal webs that on each occasion have been spared the
cutting operation.

[0038] More particularly, it will be readily appreciated that, since the cutting operation spares first the branch W1 and
on the next occasion the branch W10, the whole in alternating sequence, the stacks B making up the chain that leaves
the cutting device 7 are interconnected by bridgelet formations M arranged alternately on one or the other side (margin)
of the composite web CW.

[0039] In the leftmost part of Figure 5 it can be seen that, downstream of the cutting device 7, the chain of stacks B
of interleaved articles produced by the previously described (selective) cutting action is subsequently subjected - in
the units 12 - to a zig-zag (or accordion) folding operation that is usually implemented by leaving on each occasion the
respective bridgelet M on the internal side of the folds of the folding pattern.

[0040] The said folding operation ensures that the individual stacks B become superimposed on each other, thus
ultimately giving rise to a pack of interfolded articles of the type shown in Figure 6, which in general comprises a number
m of stacks B.

[0041] The number m may be freely chosen in accordance with specific user needs. In actual practice, the choice
of the number m corresponds to the choice of the instant at which the sectioning unit 7a is to come into action. This
device may be constituted by any kind of element situated either upstream or downstream of the device 7 , and therefore
also immediately upstream of the folding units 12, capable of intervening at the desired instant - by means of an
appropriate command - in such a manner as to subject the corresponding section of the web CW to some stress - a
longitudinal traction for example - and thus to cut or tear one of the bridgelets M of the chain created by the cutting
device 7. All this in such a manner as to ensure that the pack of m stacks formed in one or each of the folding units
12 will be separated from the one that will subsequently be formed. In a presently preferred embodiment of the invention,
the sectioning unit 7a comprises one or two pairs of rolls arranged in cascade that, at the desired instant, i.e. when
the bridgelet M to be severed (identified by means of a normal counting operation implemented in a known manner -
for example, by means of an optical sensor not shown on the drawings) has just passed beyond the (first) pair of rolls,
will close onto the composite web, thus slowing it down upstream of the bridgelet (and accelerating it downstream
thereof whenever a second pair of rolls is present for this purpose). In this way, that is to say, ensuring that the tracts
of web CW that are to be comprised in different packs will be separated from each other, each pack P of interfolded
articles can be freely extracted from the respective conveyor 13 and sent to a packaging unit (boxing or wrapping
machine, etc.).

[0042] The pack P obtained in this manner is made up of individual articles associated with each other in accordance
with a general interleaving scheme of one type or another.

[0043] In particular, as regards the articles situated in the interior (and therefore not in either of the terminal positions)
of each of the stacks B, the interfolding scheme is to all intents and purposes the traditional one known to the state of
the art. As regards the articles in the two terminal positions of each stack B, on the other hand, the linking on the internal
side of the respective stack corresponds to an interfolding of the traditional type, while on the external side of the
respective stack B the linking with the homologous article of the adjacent stack B (the article in question is described
as homologous in the sense that it, too, is situated on the external side of the corresponding stack B) is implemented
by means of one of the bridgelets M: the result obtained in this manner is however exactly what is desired, namely to
make sure that even for the articles situated on the margins of the respective stack B, the removal from the pack P of
one article will imply the dragging forward of the next article, which will thus in its turn become predisposed for being
pulled out of the pack. This result is obtained thanks to the bridgelet M, the dimensions of which are chosen in such a
manner as to ensure - taking due account of the characteristics of the material of which the articles are made - an
optimal compromise between the need for guaranteeing the dragging forward of the next article whenever the previous
article is removed from the pack and the need for ensuring that the link between the two articles in question represented
by the bridgelet M will effectively be ruptured, thus separating the two articles, by the dragging action that the user
exerts when pulling the individual articles out of the pack.

[0044] In actual practice, given appropriate selection of the dimensions of the bridgelets M (which may either be a
single structure or consist of several elements placed side by side) and taking due account of:

- the nature and the characteristics of the material of which the interfolded articles are made,
- the interfolding scheme (pattern) and / or
- the size and / or the shape of the aperture T of the package B into which the pack P of articles is inserted,

one obtains the desired result of ensuring that, whenever from the pack P there is removed an article that is linked to
the next article by means of a bridgelet M, the said bridgelet will rupture, though only after having predisposed the next
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article for being pulled out of the pack through the aperture T. All this without the user noting and / or becoming aware
of any behaviour different from the one to which he is accustomed when the two articles in question are simply inter-
leaved and not in any other way connected with each other. In other words, the bridgelet formations M are realized in
such a manner as to rupture under the action of a tractive force substantially identical to the one that the user exerts
when he extracts from the package B and through the aperture T any other article of the pack P devoid of bridgelet
formations M and therefore simply interleaved with the next article.

[0045] In general, the solution in accordance with the present invention makes it possible to realize packs P (and
therefore packages B) that in general contain m x n interfolded articles. The whole with the possibility of freely choosing
the number m, which can be varied without any difficulty (in actual practice this is simply a matter of intervening on the
control organ of the cutting or tearing device that segmentates the chain of stacks B in such a manner as to cause it
to act at different moments according to the actual value of m it is desired to obtain), and with the consequent possibility
of selecting a particular value of m also for the realization of small lots of articles. The flexibility of the system is correlated
with the possibility of choosing for the number n of webs interfolded in the unit 4 a value (constituting the operating
"module" of the device) such as to make it possible to obtain a sufficiently dense coverage of different formats (different
products m x n). The experiments so far carried out by the applicants also show that the choice of a value n equal to
ten makes it possible to cover in an altogether satisfactory manner all the needs of the present-day production of such
articles as paper handkerchiefs, including those of the type currently known as "wet wipe", "facial tissue" or similar
products.

[0046] Without prejudice to the principle of the invention, the realization details and the embodiment forms can of
course be extensively varied as compared with what has here been described and illustrated, and this without in any
way overstepping the bounds of the invention.

Claims
1. A process for realizing packs (P) of interfolded laminar articles, comprising the operations of:

- providing a plurality (n) of webs (R1, ..., R10) of laminar material and subjecting the said webs (R1, ..., R10)
to an interfolding operation such as to create a composite web (CW) having an interleaved structure, and

- segmentating the said composite web (CW) by means of a cutting operation in such a manner as to give rise
to successive stacks (B) of interfolded articles,

characterized in that:

- the said interfolding operation is realized in such a manner that at least one of the two webs (R1, R10) of the
said plurality situated in the terminal positions of the said composite web (CW) has a respective external branch
(W1, W10) projecting beyond the said composite web (CW),

- the said cutting operation is realized in such a manner as to spare at least partly the said at least one external
branch (W1, W10), so that the said stacks (B) deriving from the said cutting operation will be linked to each
other as a chain by means by tearable bridgelet formations (M) corresponding to the portions of the said at
least one external branch (W1, W10) spared by the cutting operation,

- the said chain is subjected to a folding operation in such a manner as to give rise to packs (P) that each
comprise a given number (m) of the said stacks (B), and

- thetracts of the said composite web (CW) intended to be comprised in successive packs (P) are separated (7a).

2. Aprocess in accordance with Claim 1, characterized in that the said tracts of the composite web (CW) intended
to be comprised in successive packs (P) are separated (7a) after the said cutting operation by selectively rupturing
the bridgelet formations preserved between successive packs (P).

3. A process in accordance with Claim 1, characterized in that the said tracts of the composite web (CW) intended
to be comprised in successive packs (P) are separated before the said cutting operation.

4. A process in accordance with any one of Claims 1 to 3, characterized in that:

- thesaidwebs (R1, ..., R10) are subjected to interfolding in such a manner that both the webs (R1, R10) situated
in the terminal positions of the said composite web (CW) have respective external branches (W1, W10) that
project beyond the said composite web (CW),

- the said cutting operation is performed in such a manner as to spare at least partly both the one (W1) and the
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other (W10) of the said external branches in an alternate sequence, so that the said stacks (B) comprised in
the said chain will be linked to each other by bridgelet formations (M) arranged alternately at one and the other
of the margins of the said composite web (CW), and

- the said chain is subjected to an accordion-type folding operation.

A process in accordance with Claim characterized in that the said accordion-type folding operation is implemented
by leaving the said bridgelet formations (M) on each occasion on the internal side of the fold of the accordion-type
folding pattern.

A process in accordance with any one of the preceding claims, characterized in that the said webs (R1, ..., R10)
consist of sheeted material for the realization of such hygienic products as paper handkerchiefs or similar products.

Apparatus for realizing packs (P) of laminar interfolded articles comprising:

- ashaping device (4) for receiving as input a plurality (n) of webs (R1, ..., R10) of laminar material and subjecting
them to an interfolding operation such as to create a composite web (CW) having an interleaved structure, and

- cutting means (7) for segmentating the said composite web and thus giving rise to successive stacks (B) of
interleaved articles,

characterized in that:

- the said shaping device realizing the said interleaving operation includes a folder (4) arranged to be fed with
atleast one of the two webs (R1, R10) of the said plurality situated at the terminal positions of the said composite
web (CW) in an at least slightly unsymmetrical manner, whereby said at least one of said two webs (R1,R10)
has a respective external branch (W1, W10) projecting beyond the said composite web (CW),

- the said cutting means (7) are arranged to spare at least partly the said at least one external branch (W1,
W10), so that the said stacks (B) deriving from the said cutting operation will be linked to each other as a chain
by tearable bridgelet formations (M) corresponding to the portions of the said at least one external branch
(W1, W10) spared by the said cutting means,

- there are provided folding means (12) for subjecting the said chain to a folding operation so as to give rise to
packs (P) that each comprise a given number (m) of the said stacks (B), and

- there are provided separating means (7a) for separating the tracts of the said composite web (CW) intended
to be comprised in successive packs.

Apparatus in accordance with Claim 7, characterized in that the said separating means (7a) are arranged to act
between the said cutting means (7) and the said folding means (12) and selectively rupture the bridgelet formations
(M) preserved between successive packs (P).

Apparatus in accordance with Claim 7 characterized in that the said separating means (7a) are arranged to act
upstream of the said cutting means (7).

Apparatus in accordance with any one of Claims 7 to 9, characterized in that the said separating means (7a) are
arranged to act by slowing down and / or accelerating the forward movement of the said composite web (CW).

Apparatus in accordance with any one of Claims 7 to 10, characterized in that:

- the said folder (4) in said shaping device (4) realizing the said interleaving operation is arranged to be fed with
both the webs (R1, R10) of the said plurality situated at the terminal positions of the said composite web (CW)
in an at least slightly umsymmetrical manner, whereby both said webs (R1,R10) situated at the terminal po-
sitions have respective external branches (W1, W10) projecting beyond the said composite web (CW),

- the said cutting means (7) are arranged to spare at least partly either the one (W1) or the other (W10) of the
said external branches in an alternating sequence, so that the said stacks (B) comprised in the said chain will
be linked to each other by beams of bridgelet formations arranged alternately at one and the other margin of
the said composite web (CW),

- the said folding means (12) subject the said chain to an accordion-type folding operation.

Apparatus in accordance with any one of Claims 7 to 11, characterized in that the said cutting means comprise
at least one cutting edge (141, 151) intended to act on the said composite web (CW) and having a solution of
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continuity (141a, 151a) in position corresponding to the part of the said at least one external branch (W1, W10)
that is to be spared the cutting operation.

13. A pack (P) of interfolded laminar articles comprising a plurality of stacks (B) of interfolded laminar articles, where

each stack (B) is constituted by a segment of a composite web (CW) made up of a plurality (n) of webs (R1, ...,
R10) interleaved in such a manner that at least one of the webs (R1, R10) of the said plurality situated in the
terminal positions of the said composite web (CW) will have a respective external branch (W1, W10) that projects
beyond the said composite web (CW); the said stacks (B) being linked to each other as a chain, characterized
in that said stacks (B) are linked to each other by means of rupturable bridgelet formations (M) constituted by a
part of the said respective external branch (W1, W10) of the said at least one of the said webs (R1, R10) situated
in the marginal positions of the composite web (CW).

14. A pack (P) of interleaved laminar articles in accordance with Claim 13, characterized in that:

- the said webs of the said plurality (R1, ..., R10) are interleaved in such a manner that both the webs (R1, R10)
situated in the marginal positions of the said composite web (CW) have respective external branches (W1,
W10) that project beyond the said composite web (CW), and

- the said stacks (B) are linked as a chain in a general accordion-type pattern by means of the said bridgelet
formations (M).

15. A pack of interleaved laminar articles in accordance with Claim 13 or Claim 14, characterized in that:

the said pack is inserted in a package (B) provided with an opening (T) for pulling out the articles,

- the dimensions of the said bridgelet formations (M) are chosen in such a manner that the formations that link
two successive articles in the pack (P) and belong to different stacks (B) will rupture when the first of the said
successive articles is pulled out of the said opening (T) as the result of a traction substantially similar to the
traction that that will cause any one of the articles of the pack (P) devoid of the said bridgelet formations (M)
to pull out of the package (B).

16. A pack of laminar interleaved articles in accordance with either of the preceding Claims 11 or 12, characterized

in that the said articles are made up of sheeted material for the realization of such hygienic products as paper
handkerchiefs or similar products.

Patentanspriiche

Verfahren zur Herstellung von Packen (P) zusammengefalteter, blattformiger Artikel, das die Vorgdnge aufweist:

- dal eine Mehrzahl (n) von Bahnen (R1, ..., R10) blattformigen Materials vorgesehen wird und diese Materi-
albahnen (R1, ..., R10) einer Zusammenfaltoperation unterworfen werden, um einen Materialbahnverbund
(CW) mit verschachteltem Aufbau zu erzeugen, und

- dal der Materialbahnverbund (CW) in einer Schneidoperation derart segmentiert wird, da aufeinanderfol-
gende Stapel (B) zusammengefalteter Artikel entstehen,

dadurch gekennzeichnet, daB

- die Zusammenfaltoperation derart durchgefiihrt wird, da® von der Mehrzahl wenigstens eine der beiden an
den Endpositionen des Materialbahnverbunds (CW) angeordneten Materialbahnen (R1, R10) einen duReren
Abschnitt (W1, W10) aufweist, der Gber den Materialbahnverbund (CW) vorsteht,

- die Schneidoperation derart durchgefiihrt wird, dal® der wenigstens eine duere Abschnitt (W1, W10) zumin-
dest teilweise ausgelassen wird, so daf} die in der Schneidoperation erzeugten Stapel (B) durch Ausbildung
von zerreibaren Briickenelementen (M), welche denjenigen Bereichen des wenigstens einen duferen Ab-
schnittes (W1, W10) entsprechen, die von der Schneidoperation ausgelassen wurden, in Form einer Kette
miteinander verbunden sind,
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- die Kette einer Faltoperation in einer solchen Weise unterworfen wird, dal® Packen (P) entstehen, die jeweils
eine vorgegebene Anzahl (m) von Stapeln (B) aufweisen, und

- die Bereiche des Materialbahnverbunds (CW), die in aufeinanderfolgenden Packen (P) enthalten seien sollen,
getrennt werden (7a).

Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Bereiche des Materialbahnverbunds (CW), die
in aufeinanderfolgenden Packen (P) enthalten sein sollen, nach der Schneidoperation getrennt werden (7a), indem
die zwischen den aufeinanderfolgenden Packen (P) angeordneten Briickenelemente wahlweise zerrissen werden.

Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Bereiche des Materialbahnverbunds (CW), die
in aufeinanderfolgenden Packen (P) enthalten sein sollen, vor der Schneidoperation getrennt werden.

Verfahren nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daB

- die Materialbahnen (R1, ..., R10) einer Zusammenfaltoperation derart unterworfen werden, daf’ beide an den
Endpositionen des Materialbahnverbunds (CW) angeordneten Materialbahnen (R1, R10) duRRere Abschnitte
(W1, W10) aufweisen, die Uber den Materialbahnverbund (CW) vorstehen,

- die Schneidoperation derart durchgefiihrt wird, daf sowohl der eine (W1) als auch der andere (W10) duf3ere
Abschnitt abwechselnd zumindest teilweise ausgelassen wird, so daf die in der Kette enthaltenen Stapel (B)
durch die abwechselnd an dem einen oder dem anderen der Rander des Materialbahnverbunds (CW) ange-
ordneten Briickenelemente (M) miteinander verbunden sind, und

- die Kette in einer Faltoperation ziehharmonika- artig gefaltet wird.

Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB die Ziehharmonika-Faltoperation derart durchgefihrt
wird, daf die Briickenelemente (M) jeweils an der entsprechenden Innenseite der Falten des ziehharmonikaartigen
Faltmusters angeordnet sind.

Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daB die Materialbahnen
(R1, ..., R10) Blattmaterial zur Herstellung von Hygieneerzeugnissen wie beispielsweise Papier- taschentlicher
oder dergleichen aufweisen.

Vorrichtung zur Herstellung von Packen (P) von zusammengefalteten, blattformigen Artikeln mit:

- einer Formvorrichtung (4), um als Eingang eine Mehrzahl (n) von Materialbahnen (R1, ..., R10) aus einem
blattférmigen Material aufzunehmen und sie einer Zusammenfaltoperation zu unterwerfen, um einen Materi-
albahnverbund (CW) mit einem verschachtelten Aufbau zu schaffen, und

- Schneidmitteln (7), um den Materialbahnverbund zu segmentieren und so aufeinanderfolgende Stapel (B) von
verschachtelten Artikeln zu bilden,

dadurch gekennzeichnet, da

- die Formvorrichtung, welche die Verschachtelungsoperation durchfiihrt, ein Faltelement (4) umfafit, das an-
geordnet ist, um wenigstens eine der beiden Materialbahnen (R1, R10), zugefihrt zu bekommen, die an den
Endpositionen des Materialbahnverbunds (CW) in einer leicht unsymmetrischen Weise angeordnet sind, wo-
durch die wenigstens eine der zwei Materialbahnen (R1, R10) einen aueren Abschnitt (W1, W10) aufweist,
der Uber den Materialbahnverbund (CW) vorsteht,

- die Schneidmittel (7) angeordnet sind, um wenigstens teilweise den wenigstens einen dufieren Abschnitt (W1,
W10) auszulassen, so daf die in der Schneidoperation erzeugten Stapel (B) durch zerreifbare Briickenele-
mente (M), welche denjenigen Bereichen des wenigstens einen dufleren Abschnitts (W1, W10) entsprechen,
die von dem Schneid-mittel ausgelassen wurde, als eine Kette miteinander verbunden sind,

- Faltmittel (12) vorgesehen sind, um die Kette einer Faltoperation zu unterwerfen und so Stapel (P) zu erzeu-
gen, die eine vorgegebene Anzahl (m) von Stapeln (B) aufweisen, und
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- Trennmittel (7a) vorgesehen sind, um die Teile des Materialbahnverbundes (CW) abzutrennen, die in aufein-
anderfolgenden Packen enthalten seien sollen.

Vorrichtung nach Anspruch 7, dadurch gekennzeichnet, daR die Trennmittel (7a) zwischen den Schneidmitteln
(7) und den Faltmitteln (12) wirken und die zwischen den aufeinanderfolgenden Packen (P) angeordneten Briik-
kenelemente (M) wahlweise zerreil3en.

Vorrichtung nach Anspruch 7, dadurch gekennzeichnet, daR die Trennmittel (7a) angeordnet sind, um stromauf-
warts von den Schneidmittel (7) zu wirken.

Vorrichtung nach einem der Anspriiche 7 bis 9, dadurch gekennzeichnet, daB die Trennmittel (7a) durch Ver-
langsamen und/oder Beschleunigen der Vorwartsbewegung des Materialbahnverbunds (CW) wirken.

Vorrichtung nach einem der Anspriiche 7 bis 10, dadurch gekennzeichnet, da

- das Faltelement (4) in der Formvorrichtung (4), welche die Verschachtelungsoperation ausfiihrt, angeordnet
ist, um von der Mehrzahl die beiden Materialbahnen (R1, R10) zugefiihrt zu bekommen, welche an den End-
positionen des Materialbahnverbunds (CW) in einer wenigstens etwas unsymmet-rischen Weise angeordnet
sind, wodurch beide Materialbahnen (R1, R10), welche an den Endpositionen positioniert sind, entsprechende
auRere Abschnitte (W1, W10) besitzen, welche ber den Materialbahnverbund (CW) vorstehen, zugefiihrt
werden,

- die Schneidmittel (7) angeordnet sind, um wenigstens teilweise entweder den einen (W1) oder den anderen
(W2) der dauRReren Abschnitte in einer wechselnden Folge auszulassen, so dal die Stapel (B), die in der Kette
enthalten sind, miteinander durch Zipfel von abwechselnd an dem einen oder dem anderen Rand des Mate-
rialbahnverbunds (CW) angeordneten Briickenelementen miteinander ver- bunden sind, und

- die Faltmittel (12) die Kette ziehharmonikaartig falten.

Vorrichtung nach einem der Anspriiche 7 bis 11, dadurch gekennzeichnet, daB die Schneidmittel wenigstens
eine Schneidkante (141, 151) aufweisen, die auf den Materialbahnverbund (CW) wirkt und die an derjenigen Stelle
unterbrochen ist, die demjenigen Teil des wenigstens einen duferen Abschnittes (W1, W10) entspricht, der von
der Schneidoperation ausgelassen werden soll.

Packen (P) von zusammengefalteten, blattférmigen Artikeln mit einer Mehrzahl von Stapeln (B) von zusammen-
gefalteten, blattférmigen Artikeln, wobei jeder Stapel (B) durch ein Segment eines Materialbahnverbunds (CW)
gebildet wird, welcher aus einer Mehrzahl (n) von Materialbahnen (R1, ..., R10) gebildet ist, die einer solchen
Weise verschachtelt sind, dall von der Mehrzahl wenigstens eine der Materialbahnen (R1, R10), die an den End-
positionen des Materialbahnverbunds (CW) angeordnet ist, einen duReren Abschnitt (W1, W10) haben wird, der
Uber den Materialbahnverbund (CW) vorsteht; und die Stapel (B) in Form einer Kette miteinander verbunden sind,
dadurch gekennzeichnet, daB die Stapel (B) durch zerreiRbare Briickenelemente (M) miteinander ver-bunden
sind, die durch einen Teil des jeweiligen duReren Abschnitts (W1, W10) wenigstens einer der Materialbahnen (R1,
R10), die an den Randpositionen des Materialbahnverbunds (CW) vorhanden sind, ge- bildet sind.

Packen (P) von verschachtelten, blattférmigen Artikeln nach Anspruch 13, dadurch gekennzeichnet, daR
- die Materialbahnen von der Mehrzahl (R1, ..., R10) in einer solchen Weise verschachtelt sind, dal beide
Materialbahnen (R1, R10), die an den Randpositionen des Materialbahnverbunds (CW) vorgesehen sind,

aulere Abschnitte (W1, W10) auf-weisen, die Uber den Materialbahnverbund (CW) vorstehen, und

- die Stapel (B) als eine Kette in einem ziaharmonikaartigen Grundmuster durch die Briicken- elemente (M)
miteinander verbunden sind.

Packen von verschachtelten, blattférmigen Artikeln nach Anspruch 13 oder Anspruch 14, dadurch gekennzeich-
net, daf

- der Packen in eine Verpackung (B) eingesetzt ist, die mit einer Offnung (T) zum Herausziehen der Artikel
versehen ist,

10
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- die Abmessungen der Brickenelemente (M) derart gewahlt sind, dal die Briickenelemente, die zwei aufein-
anderfolgende Artikel in dem Packen (P) miteinander verbinden und zu unterschiedlichen Stapeln (B) gehdren,
aufgrund der Zugkraft, die im wesentlichen derjenigen Zugkraft gleicht, mit der jeder Artikel des Packens (P)
ohne Briickenelemente (M) aus der Verpackung (B) herausgezogen wird, zerreifen, wenn der erste der auf-
einanderfolgenden Artikel aus der Offnung (T) gezogen wird.

16. Packen sich tberlappender Blattartikel nach einem der Anspriiche 11 oder 12, dadurch gekennzeichnet, daR
die Artikel aus einem blattférmigen Material zur Herstellung von Hygieneerzeugnissen wie beispielsweise Papier-
taschentucher oder dergleichen hergestellt sind.

Revendications

1. Procédé pour fabriquer des paquets (P) d'articles laminaires repliés les uns dans les autres, comprenant les opé-
rations consistant a:

- prévoir une pluralité (n) de bandes (R1,...,R10) d'un matériau laminaire et soumettre lesdites bandes (R1,...,
R10) a une opération de repliage les unes dans les autres de maniére a créer une bande composite (CW)
possédant une structure imbriquée, et

- segmenter ladite bande composite (CW) au moyen d'une opération de coupe de maniére a faire apparaitre
des piles successives (B) d'articles repliés les uns dans les autres,

caractérisé en ce que:

- l'opération de repliage des bandes les unes dans les autres est réalisée de telle sorte qu'au moins I'une des
deux bandes (R1, R10) de ladite pluralité de bandes, situées dans les positions terminales de ladite bande
composite (CW) posséde une partie externe respective (W1, W10), qui fait saillie au-dela de ladite bande
composite (CW),

- ladite opération de coupe est réalisée de maniére a faire I'économie au moins en partie de ladite au moins
une partie externe (W1, W10) de telle sorte que lesdites piles (B) obtenues a partir de ladite opération de
coupe, sont réunies entre elles sous la forme d'une chaine au moyen de formations (M) en forme d'étriers
arrachables, correspondant aux portions de ladite au moins une partie extérieure (W1, W10) conservée par
I'opération de coupe,

- ladite chaine est soumise a une opération de pliage de maniére a faire apparaitre des paquets (P) qui com-
prennent chacun un nombre donné (m) desdites piles (B), et

- les morceaux de ladite bande composite (W) destinés a étre compris dans des paquets successifs (P) sont
séparés (7a).

2. Procédé selon la revendication 1, caractérisé en ce que lesdits morceaux de la bande composite (W) destinés
a étre contenus dans des paquets successifs (P) sont séparés (7a) apres ladite opération de coupe par rupture
sélective de formations en forme d'étriers conservés entre des paquets successifs (P).

3. Procédé selon la revendication 1, caractérisé en ce que lesdits morceaux de la bande composite (CW) prévus
pour étre compris dans des paquets successifs (P) sont séparés avant ladite opération de coupe.

4. Procédé selon I'une quelconque des revendications 1 a 3, caractérisé en ce que:

- lesdites bandes (R1,...,R10) sont soumises a un repliage entre elles de telle sorte que les deux bandes (R1,
10) dans les positions terminales de ladite bande composite (CW) possédent des parties extérieures respec-
tives (W1, W10), qui font saillie au-dela de ladite bande composite (CW),

- ladite opération de coupe est exécutée de maniére a conserver au moins en partie les deux branches com-
prenant I'une (W1) et I'autre (W10) desdites branches extérieures selon une séquence alternée de sorte que
lesdites piles (B) formées dans ladite chaine sont reliées entre elles par des configurations en forme d'étriers
(M) disposés alternativement a une extrémité alternativement au niveau et de I'une et de l'autre de marges
de ladite bande composite (CW), et

- ladite chaine est soumise a une opération de pliage du type en accordéon.

5. Procédé selon larevendication 4, caractérisé en ce que ladite opération de pliage du type en accordéon est mise
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en oeuvre en laissant subsister lesdites formations en forme d'étriers (M) dans tous les cas sur le c6té intérieur
du pli de la configuration de pliage du type en accordéon.

Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que lesdites bandes (R1,...,
R10) sont constituées d'un matériau en forme de feuille pour la réalisation de produits hygiéniques tels que des
mouchoirs en papier ou des produis similaires.

Dispositif pour former des paquets (P) d'articles laminaires repliés les uns sur les autres, comprenant:

- undispositif de mise en forme (4) pour recevoir en tant que produit d'entrée une pluralité (n) de bandes (R1,...,
R10) d'un matériau laminaire et soumettre ces bandes a une opération de pliage les unes dans les autres de
maniére a créer une bande composite (CW) possédant une structure imbriquée, et

- des moyens de coupe (7) pour segmenter ladite bande composite et par conséquent former des piles suc-
cessives (B) d'articles imbriqués,

caractérisé en ce que:

- ledit dispositif de mise en phase réalisant ladite opération d'imbrication inclut une plieuse (4) agencée de
maniére a étre alimentée par au moins I'une des deux bandes (R1, R10) de ladite pluralité située dans I'évo-
lution terminale de ladite bande composite (CW) de maniére au mois légérement dissymétrique, I'une desdites
deux bandes (R1,R10) possédant une partie extérieure respective (W1, W10), qui fait saillie au-dela de ladite
bande composite (CW),

- lesdits moyens de coupe (7) sont agencés de maniere a conserver au moins en partie ladite au moins une
partie extérieure (W1, W10) de sorte que lesdites piles (B) obtenues a partir de ladite opération de coupe sont
reliées entre elles sous la forme d'une chaine par des formations en forme d'étriers arrachables (M) corres-
pondant aux parties de ladite au moins une partie externe (W1, W10) séparée par lesdits moyens de coupe,

- il est prévu des moyens de pliage (12) pour soumettre ladite chaine a une opération de pliage de maniére a
faire apparaitre des paquets (P) qui comportent chacun un nombre donné (n) desdites piles (B), et

- il est prévu des moyens de séparation (7a) servant a séparer les morceaux de ladite bande composite (CW)
destinés a étre pris dans des paquets successifs.

Dispositif selon la revendication 7, caractérisé en ce que lesdits moyens de séparation (7a) sont agencés de
maniére a agir entre lesdits moyens de coupe (7) et lesdits moyens de pliage (12) et réaliser une rupture sélective
des formations en forme d'étriers (M) conservées entre des paquets successifs (P).

Dispositif selon la revendication 7, caractérisé en ce que lesdits moyens de séparation (7a) sont agencés de
maniére a agir en amont desdits moyens de coupe (7).

Dispositif selon I'une quelconque des revendications 7 a 9, caractérisé en ce que lesdits moyens de séparation
(7a) sont agencés de maniére a agir avec un ralentissement et/ou une accélération du déplacement d'avance de
ladite bande composite (CW).

Dispositif selon I'une quelconque des revendications 7 a 10, caractérisé en ce que:

- ladite plieuse (4) située dans ledit dispositif de mise en place (4) et qui réalise ladite opération d'imbrication,
est agencée de maniére a étre alimentée par les deux bandes (R1, R10) de ladite pluralité située dans les
positions terminales de ladite bande composite (CW) d'une maniére au moins légerement dissymétrique, les-
dites bandes (R1, R10) situées dans les positions terminales possédant des parites externes respectives (W1,
W10) qui font saillie au-dela de ladite bande composite (CW),

- lesdits moyens de coupe (7) sont agencés de maniéere a conserver au moins en partie I'une (W1) ou l'autre
(W10) desdites parties extérieures selon une séquence alternée de sorte que lesdites piles (B) présentes
dans ladite chaine sont reliées entre elles au moyen de formations en forme d'étriers disposés d'une maniére
alternée a une extrémité de I'autre marge de ladite bande composite (CW),

- lesdits moyens de pliage (12) soumettent ladite chaine a une opération de pliage du type en accordéon.

Dispositif selon I'une quelconque des revendications 7 a 11, caractérisé en ce que lesdits moyens de coupe

comprennent au moins une aréte de coupe (141, 151) destinée a agir sur ladite bande composite (CW) et pré-
sentant une solution de continuité (141a, 151a) dans une position correspondant a la partie de ladite au moins
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une partie extérieure (W1, W10), qui doit étre conservée lors de l'opération de coupe.

Paquet (P) d'articles laminaires repliés les uns dans les autres, comprenant une pluralité de piles (B) d'articles
laminaires repliés les uns dans les autres, dans lequel chaque pile (B) est constituée par un segment d'une bande
composite (CW) constituée par une pluralité (n) de bandes (R1,...,R10) imbriquées de telle sorte qu'au moins I'une
des bandes (R1, R10) de ladite pluralité situées dans les positions terminales de ladite bande composite (CW)
possédent une branche extérieure respective (W1, W10) qui fait saillie au-dela de ladite bande composite (CW);
lesdites bandes (B) étant reliées I'une a I'autre sous la forme d'une chaine, caractérisé en ce que lesdites piles
(B) sont reliées I'une a I'autre au moyen de formations en forme d'étriers pouvant étre rompus (M) constitués par
une partie de ladite partie extérieure respective (W1, W10) de ladite au moins une desdites bandes (R1, R10)
situées dans les positions marginales de la bande composite (CW).

Paquet (P) d'articles laminaires imbriqués selon la revendication 13, caractérisé en ce que:

- lesdites bandes de ladite pluralité (R1,...,R10) sont imbriquées de telle sorte que les deux bandes (R1, R10)
situées dans les positions marginales de ladite bande composite (CW) possédent des parties extérieures
respectives (W1, W10) qui font saillie au-dela de ladite bande composite (CW), et

lesdites bandes (B) sont réunies sous la forme d'une chaine dans une configuration générale du type
en accordéon au moyen desdites formations en forme d'étriers (M).

Paquet d'articles laminaires imbriqués selon la revendication 13 ou la revendication 14, caractérisé en ce que:

- ledit paquet est inséré dans un emballage (B) pourvu d'une ouverture (A) permettant de faire ressortir les
articles en les tirant,

- les dimensions desdites formations en forme d'étriers (M) sont choisies de telle sorte que les formations, qui
relient les articles successifs dans le paquet (P) et appartiennent a des piles différentes (B) se rompent lorsque
le premier desdits articles successifs est tiré hors de ladite ouverture (T) sous I'effet d'une traction essentiel-
lement similaire a la traction qui améne I'un quelconque des articles du paquet (P) ne comprenant pas les
formations en forme d'étriers (M) a étre tiré hors de I'emballage (B).

Paquet d'articles laminaires imbriqués selon I'une ou l'autre des revendications précédentes 11 ou 12, caractérisé

en ce que lesdites articles sont constitués d'un matériau en forme de feuille pour la réalisation de produits hygié-
niques tels que des mouchoirs en papier ou des produits similaires.
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