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(54) CUTTING DEVICE OF THE TOBACCO INDUSTRY

(567) A cutting device of the tobacco industry com-
prises a rotary cutting member (2), at least one abrasive
element (3) adapted to engage and sharpen a peripheral
cutting portion (2a) of the rotary cutting member (2), first
motor means (4) associated with the rotary cutting mem-
ber (2) to set the rotary cutting member (2) in rotation
about its axis of rotation (X); second motor means, as-
sociated with the abrasive element (3) to set the abrasive
element (3) in rotation about its axis of rotation; actuating
means associated with the abrasive element (3) and/or

with the rotary cutting member (2) to keep them in contact
with each other, and an adjustment unit (5) connected to
the first motor means and/or the second motor means
(4) and configured to detect directly or indirectly the elec-
tric power absorbed by the first motor means and/or by
the second motor means (4) and to drive the actuating
means as a function of that electric power in order to
keep the abrasive element (3) and the rotary cutting
member (2) in contact with each other at a contact pres-
sure whose value is within a predetermined interval.
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Description

[0001] This invention relates to a cutting device.
[0002] More specifically, the invention addresses the
sector of the processing of bar- or rod-shaped semi-prod-
ucts of the tobacco industry used for making smoking
articles.

[0003] Typically, in machines of the tobacco sector,
semi-products - specifically, bar- or rod-shaped semi-
products - are fed to machines designed to process them
to make smoking articles.

[0004] These processesmay, forexample, involve cut-
ting the semi-products into sections or segments used
to make up the smoking article.

[0005] In particular, to be able to cope with the high
production volumes required in this sector, the cutting
means used consist of cutting discs having a sharp pe-
ripheral portion configured to engage and cut the semi-
products.

[0006] In order to sharpen the blade of the cutting disc
to keep it in an optimal working state, automatic sharp-
ening devices are used which comprise abrasive ele-
ments configured to engage the cutting disc while the
disc is in operation so as to keep it at a predetermined
level of sharpening.

[0007] In particular, the prior art devices involve imple-
menting a rotary grinding disc placed in contact with a
peripheral portion of the cutting disc; thus, while the cut-
ting disc is being used, it is sharpened continuously so
it is kept in an optimal working state.

[0008] The action of the abrasive element, however,
inevitably causes the peripheral portion of the cutting disc
to wear down, reducing the pressure between the two
and eventually cancelling the sharpening action altogeth-
er.

[0009] It is therefore necessary to periodically move
the abrasive element to keep it in optimal contact with
the cutting disc during its entire working life, in particular
by applying pressure sufficient to achieve the desired
sharpening action.

[0010] Document EP2524608 discloses a similar ar-
rangement, in particular it describes a cutting apparatus
wherein the sharpening tools are kept in contact with the
knives during operation of the device.

[0011] This operation is extremely complex, however,
and requires the utmost care: if the abrasive element
does not apply sufficient pressure on the cutting disc, it
will not be able to keep the cutting disc correctly sharp-
ened, thus reducing cutting performance and quality; if
the abrasive element applies too much pressure, on the
other hand, there will be excessive wear on the cutting
disc and its working life will consequently be shorter.
[0012] Moreover, excessive pressure between the
abrasive element and the cutting disc can lead to spark-
ing, which is extremely dangerous because the sparks
are generated near highly inflammable materials (dust
and scraps of paper or fibre).

[0013] In this context, the technical purpose which
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forms the basis of the present invention is to propose a
cutting device which overcomes at least some of the
above mentioned disadvantages of the prior art.

[0014] More specifically, the aim of this invention is to
provide a cutting device capable of ensuring both safety
and high performance.

[0015] The technical purpose indicated and the aims
specified are substantially achieved by a cutting device,
comprising the technical features described in one or
more of the appended claims.

[0016] This invention discloses a cutting device of the
tobacco industry, comprising a rotary cutting member, at
least one abrasive element adapted to engage and
sharpen a peripheral cutting portion of the rotary cutting
member, first motor means associated with the rotary
cutting member to set the rotary cutting member in rota-
tion about its axis of rotation, second motor means, as-
sociated with the abrasive element to set the abrasive
elementin rotation about its axis of rotation and actuating
means associated with the abrasive element and/or with
the rotary cutting member to keep them in contact with
each other. The cutting device also comprises, or is op-
eratively associated with, an adjustment unit connected
tothe firstand/orthe second motor means and configured
to detect directly or indirectly the electric power absorbed
by the first and/or the second motor means and to drive
the actuating means as a function of the electric power
detected in order to keep the abrasive element and the
rotary cutting member in contact with each other at a
contact pressure whose value is within a predetermined
interval.

[0017] In a first embodiment, usable particularly (but
not only) for cutting a continuous cigarette or filter rod or,
more generally speaking, for cutting a continuous (bar-
shaped) semi-product of the tobacco industry, fed longi-
tudinally, the actuating means operate on the rotary cut-
ting member to move it towards the abrasive element.
This movement towards may be in a direction parallel to
the axis of rotation of the rotary cutting member or, more
preferably, transversely or perpendicularly thereto. More
specifically, the rotary cutting member is in the form of a
rotary blade holder on which one or more blades are
mounted radially, each blade being capable of radial feed
motion to compensate for blade wear. In this situation,
the actuating means may be coupled to, or may them-
selves define, specific means for radially feeding the
blade.

[0018] In a second embodiment, usable particularly
(but not only) for cutting a continuous cigarette or filter
rod or, more generally speaking, for cutting a succession
of rod-shaped semi-products of the tobacco industry, fed
transversely, specifically on drums, the actuating means
operate on the at least one abrasive element to move it
towards the cutting member. This movement towards
may be in a direction parallel to the axis of rotation of the
abrasive element or, alternatively, transversely or per-
pendicularly thereto. More specifically, the rotary cutting
member is in the form of a cutting disc whose axis is
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parallel to the axis of rotation of the drum that carries the
articles to be cut. In this situation, the feed motion of the
abrasive element towards the cutting disc is defined by
the actuating means.

[0019] Advantageously, therefore, the proposed cut-
ting device comprises a system for controlling the relative
position between the abrasive element and the rotary
cutting member to ensure that they are correctly posi-
tioned relative to each other at all times and to eliminate
the risk of their being positioned too far from each other
or pressed too hard against each other. In other words,
the control system determines the desired value of the
feed step and/or the frequency of the feed steps such as
to obtain optimum sharpening.

[0020] Another object of this invention is a filter tip at-
tachment machine of the tobacco industry comprising
the cutting device disclosed herein.

[0021] In particular, the cutting device is disposed to
face a conveyor drum so as to cut rod sections into seg-
ments while the rod sections are being fed transversely
on the conveyor drum. The conveyor drum is, for exam-
ple, connected to a hopper or line for feeding multiple-
length rod sections and is associated with one or more
cutting devices facing the drum so as to cut each rod
section into segments of shorter length, specifically of
unit length.

[0022] Thisinventionalsorelatestoamachine for mak-
ing rod-shaped semi-products of the tobacco industry
and comprising the cutting device.

[0023] More specifically, the cutting device is located
downstream of a beam for forming a continuous strand
or rod of filter or tobacco to cut it continuously into sec-
tions of predetermined length.

[0024] In other variant embodiments, the cutting de-
vice may be disposed in association with other compo-
nents for cutting segments of a different type: for exam-
ple, sections of a continuous tube or other semi-product.
[0025] Advantageously, the machines described here
ensure that the semi-products are processed in optimum
manner and reduce the risk of producing defective arti-
cles because they comprise a cutting device capable of
operating in conditions of high efficiency and safety at all
times, ensuring that the cutting disc is correctly sharp-
ened and thus capable of correctly cutting the semi-prod-
ucts they are responsible for processing, while at the
same time eliminating the risks of fires breaking out on
account of accidental sparking.

[0026] Another object of this invention is a method, ac-
cording to claim 7, for sharpening at least one cutting
edge of a rotary cutting member in a cutting device of the
tobacco industry.

[0027] More specifically, the method of this invention
comprises the following steps:

- detecting directly or indirectly the electric power ab-
sorbed by the first motor means and/or by the second
motor means;

- driving the actuating means as a function of the ab-
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sorbed electric power detected to move the abrasive
element and the rotary cutting member relative to
each other in order to keep them in contact with each
other at a contact pressure whose value is within a
predetermined interval.

[0028] Advantageously, the proposed method allows
optimizing the control ofthe movement between the abra-
sive element and the rotary cutting member, thus ensur-
ing thatthey are correctly positioned relative to each other
at all times.

[0029] The dependent claims, which are incorporated
herein by reference, correspond to different embodi-
ments of the invention.

[0030] Further features and advantages of the inven-
tion are more apparent in the non-limiting description
which follows of a preferred but non-exclusive embodi-
ment of a cutting device as illustrated in the accompany-
ing drawings, in which:

- Figure 1 schematically represents the cutting device
according to this invention;

- Figures 2A-2B are detail views showing two possible
embodiments of an adjustment operation performed
by the device according to this invention.

[0031] The reference numeral 1 in the accompanying
drawing generically denotes a cutting device of the to-
bacco industry, hereinafter in this description simply re-
ferred to as "device 1". In the embodiment illustrated, the
device 1 is applied on a drum for transversely feeding a
succession of rod-shaped semi-products (rod sections)
and forming part of a filter tip attachment machine.
[0032] More specifically, the device 1 comprises a ro-
tary cutting member 2 (for example, a cutting disc 2), at
least one abrasive element 3, first motor means, second
motor means 4 and an adjustment unit 5.

[0033] The rotary cutting member 2 is configured to
make a transverse cut on a bar- or rod-shaped semi-
product of the tobacco industry. More in detail, the rotary
cutting member 2 has a circular peripheral portion 2a with
a sharp cutting edge and configured to engage and cut
the semi-products.

[0034] The rotary cutting member 2 is driven by first
motor means associated therewith to drive it in rotation
about its axis of rotation X.

[0035] The peripheral portion 2a of the rotary cutting
member 2 is kept sharp by the at least one abrasive el-
ement 3 which is adapted to engage the peripheral por-
tion 2a while the rotary cutting member 2 is being used.
[0036] More specifically, the abrasive element 3 is driv-
en (by actuating means of known type, hence not illus-
trated) according to a sharpening motion by which it is
made to slide against the peripheral portion 2a of the
rotary cutting member 2 in such a way that the pressure
between the two promotes the sharpening process.
[0037] In other words, the actuating means are config-
ured to keep the abrasive element 3 and the rotary cutting
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member 2 in contact with each other.

[0038] Preferably, the abrasive element 3 comprises
a grinding disc configured to be driven in rotation about
its central axis to sharpen the rotary cutting member 2.
[0039] Advantageously, the use of a grinding disc al-
lows optimizing the sharpening process in that the disc
wears down uniformly and has a constant behaviour for
its entire working life.

[0040] Accordingto this aspect, the sharpening motion
is a rotational motion of the grinding disc about its axis,
driven by the aforementioned second motor means 4.
[0041] The use ofa grinding disc driven in rotation also
allows reducing the total thermal stress the abrasive el-
ement 3 is subjected to.

[0042] According to a particular aspect of this inven-
tion, the grinding disc is movable towards and away from
the rotary cutting member 2, preferably in a direction at
right angles to the axis of rotation of the rotary cutting
member, under the action of the actuating means to pro-
duce a feed movement intended to compensate for the
wear onthe grinding disc itself and/or on the rotary cutting
member 2.

[0043] More specifically, the actuating means are con-
figured to move the grinding disc towards and away from
the rotary cutting member 2 in a transverse direction,
preferably at right angles to the axis of rotation X of the
rotary cutting member 2 (Figures 2A and 2B).

[0044] In an embodiment in which the rotary cutting
member 2 has a V-shaped cutting edge, as shown sche-
matically in Figure 2A, the device 1 comprises two abra-
sive elements 3 acting on respective opposite surfaces
of the V-shaped cutting edge and each driven in rotation
by respective second motor means, preferably control-
lable independently of each other.

[0045] In this context, the actuating means are asso-
ciated with each of the abrasive elements 3 and are con-
figured to move them simultaneously or independently
according to a feed movement towards the peripheral
portion 2a of the rotary cutting member 2. In particular,
the actuating means operate independently in the case
where the two abrasive elements 3 are mounted on re-
spective, distinct slides or simultaneously on both the
abrasive elements 3 in the case where they are mounted
on a single slide.

[0046] In the different configuration shown in Figure
2B, on the other hand, there is a single abrasive element
3tooperate onasingle lateral surface of the rotary cutting
member 2. The single abrasive element 3 may be mount-
ed on a single slide and driven by corresponding actuat-
ing means not illustrated.

[0047] According to the invention, the adjustment unit
5is connected to the first motor means and/or the second
motor means 4 and is configured to detect directly or
indirectly the electric power absorbed by the first motor
means and/or by the second motor means 4 and to drive
the actuating means as afunction of the absorbed electric
power detected in order to keep the abrasive element 3
and the rotary cutting member 2 in contact with each
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other at a contact pressure whose value is within a pre-
determined interval. In other words, the adjustment unit
continuously measures the power that is used to drive
the abrasive element 3 in rotation about its axis, hence
to overcome the resistance created by the contact be-
tween the grinding disc and the rotary cutting member 2
and uses this information to determine whether or not it
is necessary to activate the actuating means to move the
abrasive element 3 closer to the rotary cutting member
2 and, ifitis, to determine the extent and/or the frequency
of the steps by which to feed the abrasive element 3, in
particular along the axis of the grinding disc.

[0048] Operatively, the pressure generated between
the rotary cutting member 2 and the abrasive element 3
during the sharpening process produces an increase in
the power required to keep the abrasive element moving.
[0049] Therefore, if the power delivered by the motor
means 4 drops below a certain threshold, it means the
pressure between the rotary cutting member 2 and the
abrasive element 3 has fallen on account of progressive
wear on the former and/or the latter, which in turn means
that the sharpening process is becoming less effective.
[0050] On detecting this drop, the adjustment unit 5
accordingly activates the actuating means to move the
abrasive element 3 towards the rotary cutting member 2
until the pressure between them returns to the right level
to ensure optimum sharpening performance.

[0051] If there is more than one abrasive element 3,
the adjustment unit 5 is configured to activate the actu-
ating means selectively as a function of the power ab-
sorbed by the second actuating means 4 associated with
the same abrasive element 3, so as to move, when nec-
essary, only the specific abrasive elements 3 which are
no longer in the optimum sharpening position relative to
the rotary cutting member 2 on account of progressive
wear.

[0052] Preferably, the adjustment unitis configured to
move the at least one abrasive element 3 discretely: that
is to say, in steps of suitably predetermined length.
[0053] In other words, each time the adjustment unit 5
detects that the value of the power delivered by the motor
means 4 indicates that the rotary cutting member 2 and
the abrasive element 3 are not close enough together, it
activates the actuating means associated with the abra-
sive element 3 to move the abrasive element 3 by a spe-
cific distance towards the rotary cutting member 2.
[0054] More specifically, this distance and/or arespec-
tive feed frequency is determined (preferably continuous-
ly or at specific time intervals) as a function of the instan-
taneous value of the absorbed power measured by the
adjustment unit 5.

[0055] In a first possible embodiment, the adjustment
unit 5 is configured to measure the instantaneous power
of the second motor means 4 based on the electric power
they absorb.

[0056] Alternatively, in a different embodiment, the ad-
justment unit 5 is configured to measure the instantane-
ous power of the second motor means 4 based on their
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values of resistant torque and angular speed.

[0057] In a different embodiment, not illustrated, the
drive power from the actuating means may be applied
on the cutting member and not on the abrasive element.
This is the case, preferably, where the cutting device is
used for cutting a continuous strand or rod in a machine
for making rod-shaped semi-products. In effect, under
these circumstances, the cutting member comprises a
rotary blade holder on which there are mounted two or
more radial blades which may be fed in a radial direction
in a controlled manner defining a radial feed system to
all intents and purposes.

[0058] In yet another embodiment, not illustrated, the
drive power from the actuating means may be applied
on both the cutting member and on the abrasive element,
simultaneously for example.

[0059] Advantageously, this invention achieves the
aim of overcoming the abovementioned drawbacks of
the prior art by providing a cutting device 1 which oper-
ates efficiently and in optimum manner at all times be-
cause the rotary cutting member 2 is always properly
sharpened.

[0060] In effect, the abrasive element 3 is driven by the
motor means 4, under the control of the adjustment unit
5, so that it is always correctly positioned to perform the
sharpening operation in the best possible manner. This
control is based on the instantaneous power requirement
of the abrasive element, which is substantially equal to
the power absorbed by the contact between the rotary
cutting member 2 and the abrasive element and thus
optimally approximates this value. In effect, the abrasive
element (with the exception of its rotary supporting
means) is not subject to other power losses that would
alter the estimate of the power it absorbs when it comes
into contact with the rotary cutting member 2, since the
abrasive element comes into contact only with the rotary
cutting member 2.

[0061] Also an object of this invention is a machine for
making or processing bar- or rod-shaped semi-products
of the tobacco industry, comprising a cutting device ac-
cording to this invention.

[0062] Another object of this invention is a method for
sharpening a rotary cutting member 2 of a cutting device
of the tobacco industry.

[0063] More specifically, the method described herein
may be used to sharpen a cutting device having one or
more of the features described in the foregoing. The
method comprises detecting directly or indirectly the
electric power absorbed by the first motor means and/or
by the second motor means 4.

[0064] As afunction of the absorbed electric power de-
tected, the actuating means are driven to move the abra-
sive element 3 and the rotary cutting member 2 relative
to each otherin order to keep the abrasive element 3 and
the rotary cutting member 2 in contact with each other at
acontact pressure whose value is within a predetermined
interval.

[0065] The adjusting action is thus very precise be-
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cause it can be set as a function of the power actually
absorbed by the sharpening action, measurable inde-
pendently of the braking action applied by cutting.

Claims
1. Acutting device of the tobacco industry, comprising:

- arotary cutting member (2) configured to make
a transverse cut on a bar- or rod-shaped semi-
product of the tobacco industry;

- at least one abrasive element (3) adapted to
engage and sharpen a peripheral cutting portion
(2a) of the rotary cutting member (2);

- first motor means, associated with the rotary
cuttingmember (2) to set the rotary cutting mem-
ber (2) in rotation about its axis of rotation (X);

- second motor means (4), associated with the
abrasive element (3) to set the abrasive element
(3) in rotation about its axis of rotation;

- actuating means associated with the abrasive
element (3) and/or with the rotary cutting mem-
ber (2) to keep the abrasive element (3) and the
rotary cutting member (2) in contact with each
other;

characterized in that it comprises an adjustment
unit (5) connected to the first motor means and/or
the second motor means (4) and configured to detect
directly or indirectly the electric power absorbed by
the first motor means and/or by the second motor
means (4) and to drive the actuating means as a
function of the absorbed electric power detected in
order to keep the abrasive element (3) and the rotary
cutting member (2) in contact with each other at a
contact pressure whose value is within a predeter-
mined interval.

2. The device according to claim 1, comprising two
abrasive elements (3) configured to engage respec-
tive, axially opposed peripheral cutting portions of
the rotary cutting member (2).

3. The device according to claim 2, wherein the actu-
ating means are associated with the two abrasive
elements (3) and are configured to independently
adjust the contact pressure between each abrasive
element (3) and the rotary cutting member (2).

4. Thedevice accordingto one or more of the preceding
claims, wherein the abrasive element (3) comprises
a grinding disc.

5. The device according to claim 4, wherein the actu-
ating means are configured to move the grinding disc
towards and away from the rotary cutting member
(2) in a direction at right angles to the axis of rotation
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(X) of the rotary cutting member (2).

A machine for making or processing bar- or rod-
shaped semi-products of the tobacco industry, com-
prising a cutting device (1) according to one or more
of the preceding claims.

A method for sharpening a rotary cutting member (2)
of a cutting device of the tobacco industry according
to one or more of the preceding claims, comprising
the following steps:

- detecting directly orindirectly the electric power
absorbed by the first motor means and/or by the
second motor means (4);

- driving the actuating means as a function of
the absorbed electric power detected to move
the abrasive element (3) and the rotary cutting
member (2) relative to each other in order to
keep the abrasive element (3) and the rotary cut-
ting member (2) in contact with each other at a
contact pressure whose value is within a prede-
termined interval.

The method according to claim 7, wherein the step
of detecting directly or indirectly the electric power
absorbed by the first motor means and/or by the sec-
ond motor means (4) is accomplished by detecting
the instantaneous power absorbed by the second
motor means (4) associated with the abrasive ele-
ment (3).

The method according to claim 8, wherein the step
of detecting the instantaneous power absorbed by
the second motor means (4) is carried out by meas-
uring the instantaneous electric current absorbed by
the second motor means (4).
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