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(54) Embossing roller with multiple sequence of designs

(57)  The present invention concerns an embossing
cylindrical roller 1 comprising a plurality of micro-protu-
berances distributed in correspondence of its outer cy-
lindrical surface and destined in use to emboss a paper
tape 2. In accordance with the present invention the roller
1 has a circumference which length C is a multiple of the
cut off length L of said tape. This means that the overall
length C of the circumference is equal to the product be-
tween an integer number N and the length L of cut off,
C=NxL. The integer number is equal or higher to 2.

In this manner the circumference can be subdivided

inanumber of sectors Cn that coincides with said multiple
number N and in which each sector comprises said plu-
ralities of micro-protuberances distributed on its surface
so as to define on each one of said sectors a specific
design Dn.

According to this configuration of the roller, in corre-
spondence of each complete rotation of the roller this
cyclically imprints the tape according to the sequence
corresponding to the designs Dn provided on it, each of
which is destined to be printed inside an area of the tape
delimited by said cut off length L.

Fig. 9
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Description
Technical Field

[0001] The present invention refers to the technical
field of machinery for the production of paper and similar
products. In particular it refers to an innovative emboss-
ing roller suitable to emboss sheets with different designs
in sequence.

[0002] Itis also described here the relative product ob-
tained.

Background Art

[0003] Varied types of machinery have long been
known for the production of paper in general and in par-
ticular for the production of interfolded tissues, such as
the "facial tissues" and the so-called "hand towels", or
for the production of industrial rolls.

[0004] Most of such products is often constituted of
different plies of paper overlapped one on top of the other
so as to give consistence and thickness to the finished
product. With the aim of attaching the plies among them
in an overlapped manner, an embossing only process is
therefore generally carried out (generally used for deli-
cate paper destined in use for face drying and care) or
embossing/gluing (generally used for tougher paper in-
tended to be used for hand drying).

[0005] As it is well known, the embossing is realized
by means of a pair of opposed rollers provided with micro-
protuberances or incisions perfectly complementary
among them and that reproduce a certain design. In such
amanner, the continuous plies of paper, passing through
the pair of rollers during all the production cycle, are
therefore imprinted, thus remaining closely attached
among them thanks to the punching action of the micro-
protuberances that penetrate among the plies attaching
one to the other closely. The ply coming out of the rollers
is therefore a single continuous paper tape that plots the
design of the embossing.

[0006] As itis well known, the paper tape coming out
from the embossing section then goes into a specific ma-
chinery, such as an interfolding machine or a rewinder
machine, with the aim of realizing the finished product.
[0007] Independently from the fact that an embossing
phase or a combination of embossing and gluing phase
is used, the existing embossing rollers are anyway con-
figured so as to imprint the paper tape in a continuous
manner but tracing out always the same design within
an area of the paper tape delimited by the "cut off" length
or rather cut length or perforation length of the paper
tape. In such a way, when the product is finished, all
panels that constitute, for example, a kitchen roll or in-
differently a facial tissue or hand towel will always repro-
duce the same design.

[0008] It is therefore evident how the present technol-
ogy significantly limits the possibility of technically real-
izing decorations of different embossing, for example ac-

10

15

20

25

30

35

40

45

50

55

cording to a specific ordered sequence, on the same pan-
els constituting a finished product and destined for the
market (for example the roll or the paper towel case).
Considering the present state of things, in such a manner
it becomes difficult to be able to propose in the market
products that can distinguish themselves from so many
others in order to motivate and induce consumers to pur-
chase them.

Disclosure of invention

[0009] It is therefore the aim of the present invention
to provide a new type of embossing roller that allows to
overcome the above mentioned inconveniences.
[0010] It is therefore the aim of the present invention
to provide a new embossing roller that allows to imprint
a paper tape, single-ply or multiple-ply, so that for each
pre-established sequence of sheets each sheet of the
sequence reproduces a specific embossing design.
[0011] These and other aims are reached with the
present cylindrical embossing roller (1) comprising a plu-
rality of micro-protuberances distributed in correspond-
ence of its outer cylindrical surface and destined in use
to emboss a paper tape (2). In accordance with the
present invention the roller (1) has an outer circumfer-
ence which length C is a multiple of the cut off length L
of the tape. In such a manner, it is therefore possible to
sub-divide the length of the circumference in a number
of sectors Cn that coincides with the multiple number N
and in which each sector comprises its own specific plu-
ralities of micro-protuberances distributed on its surface
so as to define on each one of them a specific design
Dn. Thus, in correspondence of each complete rotation
of the roller, the roller cyclically imprints the tape accord-
ing to a sequence corresponding to the designs Dn, each
of which is destined to be printed within an area of the
tape delimited by the cut off length L.

[0012] In accordance with such constructive solution,
therefore, the paper tape is cyclically imprinted with dif-
ferent designs which, if the phase of the roller and the
tape cut off are duly regulated, will rest within each single
panel. The result will be therefore that of a product cycli-
cally reproducing panels with different embossing orna-
ments.

[0013] Advantageously, the embossing roller (3) can
be coupled in use to a complementary embossing roller
and configured to be installed in such a manner in cor-
respondence of an embossing section relative to an in-
terfolding machine.

[0014] Insuch a case, an interfolded single-ply or mul-
tiple-ply product is obtained, simply embossed.

[0015] Alternatively, the embossing roller can be cou-
pled in use with a complementary embossing roller and
configured to be installed in use in an embossing section
relative to a rewinder machine.

[0016] Without moving apart from the present inven-
tive concept, the embossing roller (3) can also be coupled
in use with a complementary rubber roller and configured
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to be installed in an embossing/gluing section of an in-
terfolding machine or in a rewinder machine.

[0017] Advantageously, the roller comprises rotation
means to allow the connection of same in a rotating man-
ner to a specific support of the embossing or embossing/
gluing section.

[0018] Motorized means to rotate said one or two cou-
pled rollers continuously at a predetermined programma-
ble embossing speed are further provided, for example
an electrical motor.

[0019] Furthermore means for approaching/spacing
reciprocally the two coupled rollers are provided, so that
the passage gap for the tape can be regulated. This
means can be for example of the hydraulic or mechanic
type.

[0020] It is further described here a paper towel kit for
hygiene purposes comprising a case (4) and a plurality
of sheets (5) of embossed or embossed/glued type,
wherein said sheets are prearranged piled up inside said
case so that they can be taken out individually and char-
acterized by the fact that the sheets reproduce in a cyclic
manner an embossing sequence of designs Dn obtained
with at least one roller in accordance with what has been
described.

[0021] Advantageously the designs Dn of the se-
quence are different one from the other.

[0022] Advantageously, the sheets are sheets of inter-
leaved "facial" type.

[0023] Advantageously, each one of said sheets is
constituted of at least two plies embossed and sized be-
tween them.

Brief description of the drawings

[0024] Furtherfeatures and advantages of the present
embossing roller, according to the invention, will be clear-
er with the description of one of its embodiments that
follows, made to illustrate but not limit, with reference to
the annexed drawings, in which:

- Figure 1 and figure 2 represent an embossing roller
and a relative embossing section according to the
prior art.

- Figures from 3 to 5 represent the products obtained
according to an embossing phase with embossing
rollers as per the prior art.

- Figure 6 represents an embossing roller in accord-
ance with the present invention.

- Figure 7 represents a frontal view of the embossing
roller in accordance with the present invention in
which four different circular sectors Cn are shown.

- Figure 8 represents a plan development of said cir-
cular sectors and an axonometric view of the em-
bossing roller in accordance with the present inven-
tion.

- Figure 9 represents an embossing phase of a paper
tape in accordance with the present invention.

- Figures 10 and 11 represent a facial product em-
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bossed and glued in accordance with the rollers as
per the present invention.

Description of a preferred embodiment

[0025] With reference to figure 1, an embossing roller
3 is schematized according to the prior art. Figure 2, for
clarity purposes, indicates two rollers coupled in an em-
bossing section so as to create a passage gap between
them through which two or more plies of paper are joined
in a single tape 2 coming out. The tape has a transversal
length H substantially equal to the comprehensive length
of the embossing rollers so that these can emboss the
entire area of tape during its passage in the advancement
direction according to the arrow indicated in the figure.
[0026] Figure 3 represents an embossed tape 2 with
the aim of evidencing a plurality of "cut off" lengths L, all
equally distanced among them longitudinally along the
entire length of the tape. As it is well known from the prior
art, the cut off line is a transversal clear cut line or a
transversal line comprising a plurality of perforations de-
pending on the product that the tape will constitute.
[0027] In particular, when the tape coming out of the
embossing section enters arewinder machine, this is pro-
vided with perforating rollers so as to perforate transver-
sally at pre-defined intervals of length L all the width H
of the tape as this is reeled around a carton core. Suc-
cessively, the log produced is cut in appropriate cut sec-
tion in kitchen rolls or the like to be then launched to the
market. The rollis therefore constituted of paper of a pre-
established measurement reeled around the core and
provided with said tear off lines at a pre-established dis-
tance L distanced one from the other so that the final
user can from time to time tear off a panel, or sheet, from
the reeled tape.

[0028] Likewise, the tape coming out of the embossing
section can go inside an interfolding machine in general.
In such a case, as represented in figure 4, the cut off
represents a clear cut line. The tape fed within the ma-
chine is cutin panels of comprehensive length L and then
interfolded according to known forms (for example, V or
Z forms). Figure 5 represents the final log of interfolded
product which is then size cut (length T of figure 5) in an
appropriate gang-saw machine to be then packaged in
appropriate cases.

[0029] Inaccordance with the presentinvention, there-
fore, as represented in figure 6, an embossing roller 1 is
provided with a circumference profile C which compre-
hensive lengthis pre-established so as to resulta multiple
N of the cut off L of the product to be made, or C=NxL.
By multipleitis intended, in this case, any positive integer
number higher or equal to 2. In particular, figure 6 rep-
resents, absolutely in a non limiting manner, a plan de-
velopment of such circumference with the aim of com-
paring its length C with a paper tape 2 reproducing the
cut off length L of the product to be made. The example
chosen indicates a circumference C which length is four
times that of the cut off of the product. Naturally, different
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multiples of four can be used without moving apart from
the presentinventive concept. During a complete rotation
of the roller, therefore, this will imprint a length of tape
that coincides with four times the length of cut off, or
rather 4L.

[0030] As described in the successive figure 7, there-
fore, the embossing roller (only in the case of a circum-
ference C four times long the cut off L) is realized in such
a way that it is provided with four corresponding circular
sectors C4, C,, C3 and C,, all of them of equal length
among them and therefore that substantially coincide
with the cut off length L. As represented in figure 8, each
sector is therefore provided with a plurality of micro-pro-
tuberances such as to define, for each sector, a different
design Dn. For that purpose, always figure 8 details a
plan development of the circumference C of comprehen-
sive length that coincides in this case with 4xL, so as to
mark with different background colours the four different
designs D4, D,, D3, and D, defined by the embossing
micro-protuberances. Figure 8 also represents a per-
spective view of such roller. It is naturally evident how
any number N of sectors Cn can be realized depending
on the length C of circumference, along with combina-
tions of embossing designs practically infinite, without
moving apart from the present inventive concept.
[0031] Figure 9 represents an example of functioning
of a roller with four sectors, even if, as already stated,
any number of sectors can be chosen. The figure there-
fore shows the passage of the paper tape 2 between the
rollers 1 and the consequent imprint of same, realizing
an equivalent sequence of designs from D4 to D4 on the
tape each of which is printed within the area of cut off.
Thefigure naturally shows the cyclic nature of the designs
reproduced on the tape. By realizing, therefore, a pas-
sage of paper between the rollers duly in phase with the
sectors and the cut off and further selecting the cut off L
so that it results equivalent to the length of each sector
Cn that constitute the outer circumference C of the roller,
panels reproducing the sequence of different designs Dn
of the roller will be realized.

[0032] Figure 10 represents the case of an interfolded
product of "facial" type embossed and in this case also
glued in accordance with the present invention. In such
a case, a case 4 contains the interfolded sheets 5 ac-
cording to a sequence 6, 7 and 8 which reproduces the
relative sequence of designs D4, D, and D5 of the sectors
present on the embossing roller. Once more, it is evident
how the example of the product has been described con-
sidering an embossing section comprising in this case
embossing rollers with three different sections, even if a
different number of sections can be used without moving
apart from the present invention.

Claims

1. An embossing cylindrical roller (1) comprising a plu-
rality of micro-protuberances distributed in corre-
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spondence of its outer cylindrical surface and des-
tined in use to emboss a paper tape (2) and char-
acterized by the fact that said roller (1) has a cir-
cumference which length C is a multiple of the cut
off length L of said tape, said circumference being
subdivided in a number of sectors Cn that coincides
with the multiple number N and in which each sector
comprises said pluralities of micro-protuberances
distributed on its surface so as to define on each one
of said sectors a specific design Dn so that, in cor-
respondence of each complete rotation of the roller
said roller cyclically imprints the tape according to a
sequence corresponding to the designs Dn, each of
which is destined to be printed inside an area of the
tape delimited by said cut off length L.

An embossing cylindrical roller (1), according to
claim 1, where said embossing roller (3) is coupled
in use to a complementary embossing roller and con-
figured to be installed in an embossing section of an
interfolding machine.

An embossing cylindrical roller (1), according to
claim 1, where said embossing roller is coupled in
use to a complementary embossing roller and con-
figured to be installed in use in an embossing section
of a rewinder machine.

An embossing cylindrical roller (1), according to
claim 1, where said embossing roller (3) is coupled
in use to a complementary rubber roller and config-
ured to be installed in an embossing/gluing section
of an interfolding machine.

An embossing cylindrical roller (1), according to
claim 1, where said embossing roller is coupled in
use to a complementary rubber roller and configured
to be installed in an embossing/gluing section of a
rewinder machine.

An embossing cylindrical roller (1), according to one
or more claims from 1 to 5, where said roller com-
prises rotation means to allow its connection in a
rotating manner to a specific support of said emboss-
ing or embossing/gluing section.

An embossing cylindrical roller (1), where motorized
means for rotating same continuously at a predeter-
mined programmable embossing speed are provid-
ed.

A paper towel kit for hygiene purposes comprising a
case (4) and a plurality of sheets (5) of the embossed
or embossed/glued type and wherein are pre-ar-
ranged piled up inside said case so that they can be
taken outindividually and characterized by the fact
that said sheets reproduce in a cyclic manner a se-
quence of designs Dn with at least one roller in ac-
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cordance with one or more of the preceding claims.

A paper towel kit, according to claim 8, wherein said
designs Dn of the sequence are different one from
the other.

A paper towel kit for hygiene purposes, according to
claim 8 or 9, where said sheets are sheets of "facial"
type interfolded.

A paper towel kit for hygiene purposes, according to
claim 10, where each one of said sheets is consti-
tuted of at least two plies embossed and glued one
to the other.
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