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(57)  Perforator assembly (2) for rewinder machines
(1) of sheet material, particularly paper, comprising a per-
forator cylinder (5) rotating around its own axis, provided
on its shell with an even number plurality of blades (31)
with continuous cutting edge and helical profile, and a
normally fixed counter-cylinder (3) having a rectilinear
counter-blade (33) with discontinuous cutting edge, such
that during rotation of the perforator cylinder (31) there
is a continuous punctiform contact between a blade (31)
and the counter-blade (33), determining, on a web ma-
terial (N) passing between the cylinders (5) and (3), trans-
verse perforation lines at regular intervals dependent on
the distance between the blades (31) and on the periph-
eral speed of the perforator cylinder (5) with respect to
the feed rate of the web (N) wherein said blades (31) are
mounted on the perforator cylinder (5) so as to be able
to be brought from a work position in which they come
into contact with said counter-blade (33) to produce the
perforation of the web (N) to a rest position distanced
from the counter-blade (33) to make the web (N) pass
freely.
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Description

[0001] The object of the present invention is a perfo-
rator assembly for rewinder machines of sheet material,
in particular paper.

[0002] Inthe paper processing industry a rewinder ma-
chine transforms a roll of paper of large diameter into a
plurality of sticks or logs of reduced diameter which are
subsequently cut along planes perpendicular to their lon-
gitudinal axis to obtain rolls of the required length, for
example, of toilet paper, kitchen paper, absorbent paper,
and the like

[0003] The perforator assembly is apt to provide trans-
verse perforation lines equidistant along the web of ma-
terial.

[0004] Each perforation line is obtained from the con-
tact of a cutting blade having a continuous cutting edge,
with a counter-blade which has a plurality of engravings
on its cutting edge, that is its cutting edge is interrupted
at regular intervals to provide a discontinuous cut of the
web of paper along the perforation line.

[0005] The cutting blade with continuous edge is
mounted on a rotating cylinder, while the counter-blade
is normally mounted on a fixed cylinder, thatis notrotating
during the functioning, although it can also be provided
as rotating.

[0006] The counter-blade is normally rectilinear in the
transverse direction of the machine, while the cutting
blade with continuous edge has a helical profile, so that
the contact between blade and counter-blade is puncti-
form and continuous to avoid strong stresses which
would lead to premature breakage of the blades.
[0007] Naturally the rotating cylinder carries several
cutting blades with helical profile, equidistant on its shell.
[0008] In normal functioning it is common to have dif-
ferent distances between adjacent perforation lines,
which determine the length of the sheets of paper follow-
ing tearing from the final roll. For example, for rolls of
toilet paper the distance between perforation lines varies
normally from 70 mm to 200 mm, while for rolls of kitchen
or absorbent paper, from 190 mm to 400 mm, even if
recently smaller distances have been proposed.

[0009] The perforator cylinder normally has a nominal
length between perforation lines which corresponds to
the distance between the blades placed thereon, when
its peripheral speed is equal to the feed rate of the web
of paper.

[0010] In order to have different lengths between per-
foration lines, the peripheral speed of the perforator cyl-
inder can be modified, without however exceeding + -
50% of the nominal value. In fact values outside of such
an interval would cause excessive stresses on the paper
which would tend to break.

[0011] Therefore, in order to have a wider variation of
the length between perforations it is necessary to install
physically on the perforator cylinder, or remove there-
from, some blades, or alternatively modify the position
of the blades with respect to the perforator cylinder, to
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avoid some of them coming into contact with the paper.
[0012] Forexample, in the case of a cylinder equipped
with six blades, itis possible to double the length between
perforations, dismantling three blades, so that the dis-
tance between the remaining blades doubles.

[0013] This operation requires at least one hour, so
that a rewinder machine is normally equipped with a dou-
ble perforator, to avoid down times.

[0014] US 5248 106 A describes a rewinder machine
comprising a perforator assembly, with a perforator roller
and a counter-roller, wherein the distance between the
perforations on a web of paper can be varied by changing
the phase in the peripheral speed of the perforator roller.
[0015] WO 99/43475 A1 describes aperforatorassem-
bly comprising a rotating perforator roller and a fixed con-
trast element. The perforator roller carries series of
blades, wherein the blades of each series are at a pre-
fixed distance, with the blades mounted on a slide.
[0016] Given the above, the importance of having a
rapid change of the blades in order to adapt the perforator
assembly to the product to be produced appears clear.
[0017] The solutions proposed to date, which normally
require direct interventions on the blades, have not been
found to be satisfactory and entail long times for the mod-
ifications.

[0018] The object of the invention is that of eliminating
the disadvantages of the prior art.

[0019] More particularly an object of the invention is
that of providing a perforator assembly for rewinder ma-
chines which allows an extensive regulation of the dis-
tance between perforation lines without having to inter-
vene physically for the removal or the mounting of the
blades.

[0020] Another object of the invention is that of provid-
ing such a perforator assembly which allows such an
extensive regulation in extremely short times, and theo-
retically without having to interrupt the functioning of the
machine.

[0021] Yetanotherobjectof the invention is that of pro-
viding such a perforator assembly wherein the regulation
between perforation lines can be performed in a practi-
cally automatic way, without the manual intervention of
the operator.

[0022] A further object of the invention is that of pro-
viding such a perforator assembly which is simple and
economical to produce.

[0023] These and other objects are achieved by the
perforator assembly according to the invention which has
the features of the appended independent claim 1.
[0024] Advantageous embodiments of the invention
are stated in the dependent claims.

[0025] Substantially the perforator assembly for re-
winder machines of sheet material, particularly paper,
comprising a perforator cylinder rotating around its own
axis, provided on its shell with an even number plurality
of blades with a continuous cutting edge and helical pro-
file, and a normally fixed counter-cylinder with a rectilin-
ear counter-blade with discontinuous cutting edge, such
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that during rotation of the perforator cylinder there is a
continuous punctiform contact between a blade and the
counter-blade, determining on a web material passing
between the cylinders transverse perforation lines at reg-
ular intervals dependent on the distance between the
blades and on the peripheral speed of the perforator cyl-
inder with respect to the feed rate of the web, wherein
said blades are mounted on the perforator cylinder so as
to be able to be brought automatically, without manual
intervention by the operator, from a work position in which
they come into contact with said counter-blade to perform
the perforation of the web to a rest position distanced
from the counter-blade to let the web pass freely.
[0026] The advantages of the solution proposed by the
invention with respect to the prior art appear evident from
the examples given here below.

[0027] A perforator cylinder is considered, equipped
with six blades: nominal distance between perforation
lines 140 mm; minimum and maximum distances be-
tween perforation lines 80 mm and 200 mm, varying the
peripheral speed of the perforator cylinder.

[0028] Assuming that the machine is producing prod-
ucts with distance between perforation lines 100 mm and
the intention is to pass to a distance of 250 mm, the state
of the art would require the removal of three blades and
times of about one hour.

[0029] With the perforator assembly according to the
invention it is sufficient to make withdraw three of the six
blades from the work area, with times of a few seconds.
[0030] If products are being produced with distance
between perforation lines 250 mm and the intention is to
pass to a distance of 100 mm, according to the state of
the art it would be necessary to install three further blades
in addition to the three already mounted with times of
about two hours.

[0031] With the perforator assembly according to the
invention it is sufficient to select three further blades in
the work area, with times of a few seconds.

[0032] If products are being produced with distances
between perforation lines of 100 mm and the intention is
to pass to a distance of 900 mm, according to the state
of the art it would be necessary to remove five of the six
blades, with times of about one and a half hours, or al-
ternatively remove a blade, and install a longer blade
leaving the other five and move the perforator cylinder
back with respect to the counter-cylinder so that only the
longer blade goes into the work area, with times still long-
er than the hour.

[0033] With the perforator assembly according to the
invention it is sufficient to select six blades outside of the
work area, with times of about twenty seconds.

[0034] Further features of the invention will be made
clearer by the following detailed description, referred to
its embodiments purely by way of a non-limiting example,
illustrated in the accompanying drawings, in which:

Fig. 1 is a schematic view of the basic components
of arewinder machine for sheet materials comprising
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a perforator assembly;

Fig. 2 is a schematic sectional view of a perforator
cylinder with six blades according to the invention,
showing the enlarged details of three blades in work
condition and three inactive blades;

Fig. 3 is a view like that of Fig. 2 with two blades in
work phase and four inactive blades;

Fig. 4 is an enlargement of a sector of the perforator
cylinder of Figs. 2 and 3 showing a blade in work
position;

Fig. 5 is a view like that of Fig. 4, wherein the blade
is in inoperative position;

Figs. 6 and 7 are, respectively, a plan view and an
axonometric view of an end part of the perforator
cylinder of the preceding drawings;

Figs. 8 and 9 are views similar to Figs. 4 and 5 of a
sector of a perforator cylinder according to a variant
of embodiment of the invention;

Figs. 10 and 11 are views similar to Figs. 8 and 9
according to a further variant of the invention.

[0035] Referring to the schematic view of Fig. 1, a re-
winder machine of sheet material, in particular paper,
shown in its basic components, has been denoted by
reference numeral 1.

[0036] It comprises a perforator assembly 2 constitut-
ed by a rotating cylinder 5 provided with a plurality of
blades 31 with continuous cutting edge and helical profile
and a normally fixed counter-cylinder 3, provided with a
"discontinuous" rectilinear counter-blade 33.

[0037] A web N, passing between the two cylinders 5
and 3, undergoes transverse perforations at regular in-
tervals on the basis of the distance between the blades
31 which work and at the peripheral speed of the perfo-
rator cylinder 5 with respect to the feed rate of the web
of paper N.

[0038] After perforation the web N is deviated around
aroller 7 and sent into a cradle formed by an upper wind-
ing roller 10, a lower winding roller 11 and a diameter
control roller, or presser 13, where it is wound around a
core A fed by a cores magazine 6, to form a log R which,
once the diameter established has been reached, is ex-
pelled from the winding cradle to go to subsequent ma-
chinings, in particular transverse cutting to obtain the
small rolls of the width required.

[0039] A counter-rotating roller 21 co-operates with the
upper winding roller 10 and both rollers 10 and 21 are
provided with co-operating blades 25, 23 for the cutting
of the web at the end of winding of each log.

[0040] Obviously the rewinder machine structure pre-
viously described is to be understood purely as an ex-
ample, it being able to vary under numerous aspects.
[0041] Thus, for example, rather than having blades
25 and 23 on the counter-rotating rollers 10 and 21 to
perform the cutting of the web at the end of winding of
each log, the cutting can take place through tearing by
acting on the differential speeds of the winding rollers at
each cycle end.
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[0042] Referring now to Figs. 2 to 7, a description is
given of a perforator cylinder according to a first embod-
iment of the invention, again denoted by reference nu-
meral 5.

[0043] In the example given the cylinder 5 is with six
blades 31, butitis clear that it can entail, compatibly with
its dimensions, any even number of blades.

[0044] Details from A to F show the arrangement of
the various blades. In particular in the configuration of
Fig. 2 three blades, and precisely A, D and E, are in work
position, which we shall call closed, and alternate with
the remaining three which are in inoperative position, or
open.

[0045] In the configuration of Fig. 3, two blades in di-
ametrically opposite position, A and F, are in work posi-
tion, while the remaining four are in inoperative position.
[0046] Naturally, in addition to those illustrated in Figs.
2 and 3, with a cylinder with six blades other configura-
tions would be possible, and in particular all six closed
blades, or one closed blade and five open.

[0047] Itisnotedthattheradial movementoftheblades
for moving from the open inoperative position to the
closed work position is millimetric.

[0048] Referring now in particular to Figs. 4 and 5
means are described which allow actuation of the blade
31 according to the first embodiment of the invention.
[0049] The blade 31 is mounted on a blade holder 40
on which a layer of rubber 41 is placed for a dampening
effect of the blade. A blade stopper 42 placed above the
blade 31, provided with a further layer of rubber 45,
serves to block the blade on the blade holder 40.
[0050] The blade holder 40 is mounted on a block 43
of attachment to the cylinder 5.

[0051] According to this first embodiment the blade
holder 40 is mounted oscillating on the block 5 around a
support pin 44.

[0052] Forthe movementofthe oscillating blade holder
40 respective inflatable tubes or sleeves are used in flex-
ible material, such as rubber or the like, 46, 47, acting
respectively in closure and opening of the blade holder
40, when filled with appropriate fluid.

[0053] The tube 46 is housed in a corresponding seat
48 of the attachment block 43 and acts against the front
or outermost end of the blade holder 40 to bring it into
closure or in the work condition on the trajectory L which
indicates the path of the blade in work position (Fig. 4).
[0054] The tube 47 is housed instead in a seat 49 of
the cylinder 5 and acts on the rear or innermost part of
the blade holder 40 to actuate it in opening, or to bring
the blade 31 into rest position along the trajectory indi-
cated with R.

[0055] Thedistance between the two trajectories L and
R, and that is the movement which the blade 31 has to
undergo to bring itself from the work condition to the rest
condition and vice versa, can be less than a millimetre,
for example 0.45 mm.

[0056] Figs. 6 and 7, which are also valid for the other
embodiments to be described here below, show an end
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partofthe perforator cylinder 5, to show how the elements
described previously, and that is the attachment block
43, the blade holder 40, the blade stopper 42 and option-
ally also the blade 31, are made in several separate piec-
es to cover the entire width of the cylinder 5 following the
helical profile of the blade 31.

[0057] The fluid used for the alternative inflation of the
tubes 48, 49 is conveniently air, but could also be water
or oil.

[0058] The positions of work and of rest of the blade
31 are determined by appropriate end travel abutments
of the oscillating movement of the blade holder 40 with
the block 43 or corresponding shoulders in the cylinder 5.
[0059] As an alternative to what is illustrated, both
seats 48, 49 of the closure and opening tubes 46 and 47
could be provided in the block 43, if this were differently
configured with respect to what is illustrated, or directly
in the cylinder 5, should the block 43 be absent.

[0060] It is preferred however to provide the attach-
ment blocks 43 for reasons of production simplicity.
[0061] The second embodiment illustrated in Figs. 8
and 9 operates on the same principle of the previous
embodiment, so that the same reference numerals have
been used to distinguish identical or corresponding parts.
[0062] In this case the blade holder 40 is housed in a
guided mannerin the attachment block 43, but could also
be housed directly in the cylinder 5, and the tubes or
sleeves 46, 47 cause respectively the closure and the
opening of the blade 31 acting in horizontal translation
on the blade holder 40, which is guided on appropriate
horizontal guides 50 of the block 43.

[0063] Figs. 8and 9 show the blade 31 in work position
and rest position respectively.

[0064] The third embodimentillustratedin Figs. 10 and
11 also operates on the same principle as the previous
ones, with the only difference that in this case the tubes
or sleeves 46 of closure and 47 of opening, acting be-
tween the blade holder 40 and the attachment block 43
or directly the cylinder 5, determine a vertical movement
upwards and downwards of the blade holder 40, causing
the exiting and the return of the blade 31.

[0065] In Figs. 10 and 11, which show the blade 31
respectively in work and rest position, two pairs of tubes
or sleeves 46, 47 are shown operating as mentioned pre-
viously, to cause a guided vertical movement along the
guides 50 provided in the block 43.

[0066] In the previous embodiments tubes or sleeves
have been provided which, appropriately inflated, deter-
mine the exiting and the return of the blade 31 according
to different modes of displacement.

[0067] Itis however clear that in place of the fluid in-
flated sleeves other means can be provided for causing
the exiting of the blades 31 in position of work and their
return into rest position, such as screw mechanisms,
magnets, pistons or others, actuated automatically by
means of a control unit of the machine, without manual
operations.

[0068] The essence of the invention is therefore to be
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found in the automatism of the movement of the blades
31 which can be taken from the work position to the rest
position virtually instantaneously, without manual inter-
vention of the operator on the same blades being re-
quired. The person skilled in the art will therefore be able
to replace the pneumatic means described previously by
way of an example with other means, such as those in-
dicated above in order to obtain the object preset.
[0069] From what has been disclosed the advantages
appear clear of the embossing assembly according to
the invention which allows selection in a simple and rapid
manner of the blades which on each occasion have to
work, on the basis of the particular production, without
having to intervene physically on the same.

[0070] Naturally the invention is not limited to the par-
ticular embodiments described previously and illustrated
in the accompanying drawings, but numerous detail
changes may be made thereto, within the reach of the
person skilled in the art, without thereby departing from
the scope of the same invention, as defined by the ap-
pended claims.

Claims

1. Perforator assembly (2) for rewinder machines (1)
of sheet material, particularly paper, comprising a
perforator cylinder (5) rotating around its own axis,
whose cylindrical surface is provided with an even
number of blades (31) with a continuous cutting edge
and helical profile, and a normally fixed counter-cyl-
inder (3) having a rectilinear counter-blade (33) with
a discontinuous cutting edge, such that during rota-
tion of the perforator cylinder (5) there is a continuous
punctiform contact between a blade (31) and the
counter-blade (33) which determines, on a web ma-
terial (N) passing between the cylinders (5) and (3),
transverse perforation lines at regular intervals
which are dependent on the distance between the
blades (31) and on the peripheral speed of the per-
forator cylinder (5) with respect to the feed speed of
the web (N), characterised in that said blades (31)
are mounted on the perforator cylinder (5) so as to
be brought automatically, without manual interven-
tion by the operator, from a work position in which
they come into contact with said counter-blade (33)
to perform the perforation of the web (N) to a rest
position spaced away from the counter-blade (33) to
let the web (N) pass freely.

2. Perforator assembly according to claim 1, charac-
terised in that each of said blades (31) is mounted
on a respective blade holder (40), operable to bring
the blade (31) along a work trajectory (L) or a rest
trajectory (R) by means of inflatable tubes or sleeves
(46), (47) respectively.

3. Perforator assembly according to claim 2, charac-
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10.

terised in that said inflatable tubes or sleeves (46),
(47)actonsaid blade holder (40) to makeittilt around
a bearing pin (44).

Perforator assembly according to claim 2, charac-
terised in that said inflatable tubes or sleeves (46),
(47) act on said blade holder (40) to move it in hor-
izontal translation.

Perforator assembly according to claim 2, charac-
terised in that said inflatable tubes or sleeves (46),
(47) acton said blade holder (40) to moveitin vertical
translation upwards or downwards.

Perforator assembly according to any one of claims
2 to 5, characterised in that a blade stopper (42)
is provided, apt to lock the blade (31) on the blade
holder (40), rubber layers (41), (45) being provided
respectively on the blade holder (40) and on the
blade stopper (42) to come into contactwith the blade
(31).

Perforator assembly according to any one of claims
2 to 6, characterised in that said blade holder (40)
is at least partly housed in a block (43) for the fas-
tening to the cylinder (5).

Perforator assembly according to claim 7, charac-
terised in that said blade holder (40), said blade
stopper (42), said fastening block (43) and optionally
said blade (31) are made of a plurality of separate
pieces to cover the width of the cylinder (5) following
the helical profile of the blade (31).

Perforator assembly according to claim 1, charac-
terised in that the movement of said blades (31) is
controlled by screw mechanisms, magnets, pistons
or the like.

Rewinder machine of sheet material, in particular pa-
per, for the production of rolls of toilet paper, kitchen
paper and the like, comprising a perforator assembly
(2) according to any one of the preceding claims, to
perform transverse perforation lines which are equi-
distant on a paper web (N).
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FIG. 1
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