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(54) LAMINATING UNIT FOR JOINING TWO OR MORE PLIES FOR PRODUCING PAPER ITEMS

(57) A laminating unit (1) or joining two or more plies
for producing paper items, comprising a plurality of knurl-
ing tools (3) adapted to act on a contrast roller (2) to join
two or more plies arranged between the contrast roller
(2) and the knurling tools (3); each knurling tool (3) is
constituted by a roller having a smaller longitudinal di-
mensions than the contrast roller (2); the unit (1) com-

prises a flexible pressure tube (4) that extends longitu-
dinally along a first supporting beam (5) which supports
the flexible pressure tube (4) so as to press the knurling
tools (3) onto the contrast roller (2) when the flexible tube
(4) is inflated by means of a pressure fluid; the knurling
tools (3) are mounted on a second beam (8) by means
of oscillating bearings (7).
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Description

[0001] The present invention relates to a laminating
unit for joining two or more plies to produce paper items.
[0002] Products of the tissue type, such as toilet paper,
napkins, handkerchiefs, blotting paper, etcetera are nor-
mally made by laminating multiple plies of paper and
there are many different systems for coupling them.
[0003] One commonly used method is to pass the pa-
per plies between a series of small rollers provided with
spikes, known as knurling tools, and a contrast roller; the
two plies are joined by the pressure of the spikes on the
paper. EP1533112 discloses an apparatus of the above
type.
[0004] Figures 3 and 4 schematically show a system
of the type described above, comprising a contrast roller
200, constituted by a motorized roller with a hardened
outer surface, and a set of knurling tools 300, each of
which is constituted by a small roller provided with many
small hardened spikes and driven by the contrast roller
200.
[0005] Each knurling tool 300 is pushed toward the
contrast roller 200 by introducing compressed air in a
flexible tube 400 mounted on a beam 500.
[0006] By passing two or more plies of paper between
the contrast roller 200 and the knurling tool 300, the plies
are joined by means of the pressure applied by the spikes
to the paper.
[0007] The knurling tools 300 are mounted on the
beam 500 by means of respective supports 600 and are
locked by means of locking screws 700.
[0008] This structure has functional problems.
[0009] When compressed air is introduced in the flex-
ible tube 400, the knurling tools 300 are arranged against
the contrast roller 200 with such pressure that they cause
a bend of approximately 3 millimeters at the center of the
beam 500. The arrow 800 of Figure 3 indicates this bend-
ing.
[0010] This bending is transferred to the knurling tools
mounted on the beam causing uneven pressure along
the extension of each knurling tool, indicated by the sym-
bols "+" where the pressure is higher and "-" where the
pressure is lower.
[0011] This uneven pressure causes an uneven de-
gree of lamination of the plies and causes aesthetic and
functional defects of the product.
[0012] The aim of the present invention is to provide a
laminating unit that overcomes the drawbacks of the cited
prior art.
[0013] Within the scope of this aim, an object of the
invention is to provide a laminating unit that ensures sub-
stantial uniformity of the degree of pressure along the
entire extension of each knurling tool.
[0014] Another object of the present invention is to pro-
vide a structure which, by virtue of its particular construc-
tive characteristics, is capable of giving the greatest as-
surances of reliability and safety in use.
[0015] This aim and these and other objects that will

become better apparent hereinafter are achieved by a
laminating unit for joining two or more plies for producing
paper items, comprising a plurality of knurling tools
adapted to act on a contrast roller to join two or more
plies arranged between said contrast roller and said
knurling tools; each of said knurling tools being consti-
tuted by a roller having smaller longitudinal dimensions
than said contrast roller; said unit comprising a flexible
pressure tube extending longitudinally along a first sup-
porting beam; said first beam supporting said flexible
pressure tube which is adapted to press said knurling
tools onto said contrast roller when said flexible tube is
inflated by means of a pressure fluid; said laminating unit
being characterized in that said knurling tools are mount-
ed on a second beam.
[0016] Further characteristics and advantages will be-
come better apparent from the description of preferred
but not exclusive embodiments of the invention, illustrat-
ed by way of non-limiting example in the accompanying
drawings, wherein:

Figure 1 is a partially sectional and transparent side
view of a laminating unit according to the present
invention;
Figure 2 is a front view of the supporting beam and
of the knurling tools of the laminating unit of the pre-
ceding figure;
Figure 3 is a plan view of a laminating unit of the prior
art;
Figure 4 is a side view of the prior art unit of the
preceding figure.

[0017] With reference to the cited figures, the laminat-
ing unit for joining two or more plies, according to the
invention, generally designated by the reference numeral
1, comprises a contrast roller 2, which is constituted by
a motorized roller with a hardened outer surface, and a
set of knurling tools 3, each of which is constituted by a
small roller provided with many small hardened spikes
and driven by the contrast roller 2.
[0018] The unit 1 comprises a flexible tube 4 which
extends longitudinally along a first supporting beam 5.
[0019] The first beam 5 supports the flexible pressure
tube 4 so as to press the knurling tools 3 onto the contrast
roller 2 when the flexible tube is inflated by means of a
pressure fluid.
[0020] Each knurling tool 3 is mounted on a supporting
element 6, which in turn is mounted on a second beam
8 by means of oscillating bearings 7.
[0021] The bearings 7 oscillate on a longitudinal bar 9,
which is mounted on the second beam 8 by means of a
plurality of brackets 10.
[0022] In practice it has been found that the invention
achieves the intended aim and objects, providing a lam-
inating unit in which the knurling tools are mounted on
an additional beam that does not bend.
[0023] Differently from the prior art, according to which
the knurling tools are mounted on the same beam that
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supports the pressure tube by means of locking screws,
the present invention has the knurling tools mounted on
oscillating supports, which in turn are associated with a
fixed beam.
[0024] The oscillating supports allow to transfer the
pressure force applied by the flexible tube to the individ-
ual knurling tools, which can thus act on the contrast roller
with uniform pressure over the entire surface of each
knurling tool.
[0025] The materials used, as well as the dimensions,
may of course be any according to the requirements and
the state of the art.

Claims

1. A laminating unit for joining two or more plies for
producing paper items, comprising a plurality of
knurling tools adapted to act on a contrast roller to
join two or more plies arranged between said con-
trast roller and said knurling tools; each of said knurl-
ing tools being constituted by a roller having smaller
longitudinal dimensions than said contrast roller;
said unit comprising a flexible pressure tube extend-
ing longitudinally along a first supporting beam; said
first beam supporting said flexible pressure tube
which is adapted to press said knurling tools onto
said contrast roller when said flexible tube is inflated
by means of a pressure fluid; said laminating unit
being characterized in that said knurling tools are
mounted on a second beam.

2. The laminating unit according to claim 1, character-
ized in that said knurling tools are mounted on said
second beam so that they can oscillate.

3. The laminating unit according to claim 1, character-
ized in that each one of said knurling tools is mount-
ed on a supporting element; said supporting element
being mounted on said second beam by means of
an oscillating bearing.

4. The laminating unit according to claim 3, character-
ized in that said oscillating bearing is associated
with a longitudinal bar; said longitudinal bar being
mounted on said second beam by means of a plu-
rality of brackets.

5. The laminating unit according to claim 1, character-
ized in that said contrast roller is a motorized roller
and has a hardened outer surface.

6. The laminating unit according to claim 1, character-
ized in that each one of said knurling tools is con-
stituted by a small roller provided with a large number
of small hardened spikes.
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