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(54) MACHINE FOR MANUFACTURING RODS

(567)  Described herein is a machine (100) for manu-
facturing rods, in particular rods for the production of FIG. 1
smoking articles, comprising:

- a succession of rotary drums (101), each having on a

respective lateral surface a plurality of seats for housing

the rods and being configured to move the rods, as a T 100
result of their rotation, along a feed path (K), according
to an orientation such that the rods are oriented with their

own longitudinal axis set in a direction transverse to the W
feed path (K); and

- a cutting station (120) positioned along the feed path N 7
(K), comprising a rotary cutting blade (122), configured 7z AN

to cut the rods that advance along the feed path (K) so

as to divide each of them into at least two parts, wherein = ~ )
said cutting blade (122) is made of hard metal. 106 > ™~
The cutting station (120) further comprises a sharp- \ W \101 \ 102/
ening unit (140), which includes at least one sharpening A 4 B\ KI
member (141, 142) configured to sharpen said cutting _A 41
blade (122). x
1~—160
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Description

[0001] The presentinvention relates to a machine for
manufacturing rods, for example rods for the production
of smoking articles.

[0002] In particular, the present invention regards a
machine of the type comprising:

- asuccession of rotary drums, each having on a re-
spective lateral surface a plurality of seats for hous-
ing the rods and being configured to move the rods,
as a result of their rotation, along a feed path, ac-
cording to an orientation such that the rods are ori-
ented with their own longitudinal axis set in a direc-
tion transverse to the feed path; and

- acutting station positioned along the feed path, com-
prising a rotary cutting blade, configured to cut the
rods that advance along the feed path so as to divide
each of these into at least two parts.

[0003] For a machine of the type referred to above
there is felt the need to guarantee that the cutting blade
used is in a condition to ensure precise and faultless cut-
ting of the rods.

[0004] In this connection, for cutting blades made of
steel it is known to carry out an operation of sharpening
of the steel blades continuously during operation of the
machine.

[0005] This sharpening operation performed on the
machine presents the drawback of subjecting the rods
and the manufacturing machine itself to the sparks gen-
erated by the sharpening operation. This drawback can
be mitigated through the use of particular steels that are
less liable to generate sparks for the production of the
cutting blades.

[0006] The introduction of cutting blades made of hard
metal has made it possible to eliminate the need for car-
rying out continuous sharpening during operation of the
machine.

[0007] In fact, blades made of hard metal are able to
keep a suitable cutting edge for millions of cycles. At the
end of a cycle of service life of the cutting blade itis known
to provide for replacement of the worn cutting blade with
a new blade, or else carry out a sharpening operation at
purposely provided machining stations separate from,
and completely independent of, the machine after prior
dismantling of the cutting blade from the machine.
[0008] In this context, the present invention proposes
a solution that is improved over the prior art, in particular
that will enable control and management of the cutting
blades used on the machine that is simpler, more effi-
cient, and more reliable.

[0009] Ingeneral,the presentinventionregards a man-
ufacturing machine according to claim 1, and a method
for manufacturing rods according to claim 12.

[0010] The claims form an integral part of the teaching
provided herein.

[0011] Further characteristics and advantages of the
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present invention will emerge clearly from the ensuing
description, with reference to the annexed drawings,
which are provided purely by way of non-limiting example
and in which:

- Figure 1 is a schematic illustration of an example of
the manufacturing machine described herein;

- Figure 2 illustrates an example of a cutting station
for the machine described herein; and

- Figures 3 and 4 are, respectively, a front view and a
side view of a sharpening unit of the cutting station
of Figure 2.

[0012] In the ensuing description various specific de-
tails are illustrated aimed at enabling an in-depth under-
standing of the embodiments. The embodiments may be
provided without one or more of the specific details, or
with other methods, components, or materials, etc. In
other cases, known structures, materials, or operations
are not illustrated or described in detail so that various
aspects of the embodiment will not be obscured.

[0013] Thereferences used herein are provided mere-
ly for convenience and hence do not define the sphere
of protection or the scope of the embodiments.

[0014] As mentioned at the start, the presentinvention
regards a machine for manufacturing rods, in particular
rods for the production of smoking articles. For instance,
the machine described herein may be used for the pro-
duction of sticks or lengths consisting of tobacco, filter
material, paper, etc.

[0015] With reference to Figure 1, the machine de-
scribed herein - designated in the figures as a whole by
the reference number 100 - comprises a succession of
rotary drums 101 for moving the rods, as a result of their
rotation, along afeed path K, from aninlet 102 to an outlet
106.

[0016] In the aforesaid movement, the rods are orient-
ed with their own longitudinal axis set in a direction trans-
verse to the feed path K.

[0017] In particular, the drums 101 each have, on the
respective outer lateral surface, a plurality of seats (not
illustrated) for housing the rods, which extend along the
periphery of the drum, about the axis of rotation thereof,
and in which the rods are received, setting themselves
parallel to the axis of rotation of each single drum.
[0018] The manufacturing machine 100 further com-
prises a cutting station 120, positioned along the feed
path K and having the function of cutting the rods that
advance along the pathitself so as to divide each of them
into at least two parts.

[0019] With reference to Figure 2, the cutting station
120 comprises a rotary cutting blade 122, rotatable an
axis of rotation | parallel to the axes of rotation of the
drums 101. A rotary motor 124 is configured to drive the
cutting blade 122 in rotation.

[0020] In one or more preferred embodiments like the
one illustrated, the cutting blade 122 is in the form of a
sharpened disk comprising a peripheral circular cutting
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edge 122A.

[0021] In a way in itself known, the cutting blade 122
is positioned at a point of the feed path K in such a way
that the cutting edge 122A will pass, in a transverse di-
rection, right through each rod moved along the feed path
K as a result precisely of the movement of advance of
the rod along the path K itself.

[0022] According to an important characteristic of the
solution described herein, the cutting blade 122 is made
of hard metal (cemented carbide), i.e., a sintered com-
posite metal containing a metal carbide and a binder met-
al.

[0023] The hard metal may have one of the following
formulations: WC-Co, (W-Ti)C-Co, (W-Ti-Ta-Nb)C-Co.
The percentage of cobalt may range between 3% and
25%.

[0024] According to a further important characteristic
of the solution described herein, the cutting station 120
comprises a sharpening unit 140 for sharpening the cut-
ting blade 122 in its position P along the feed path K.
[0025] The sharpening unit 140 preferably comprises
two sharpening disks 141, 142, positioned on opposite
sides of the rotary cutting blade 122, that rotate about
respective axes of rotation 11, 12 set alongside one an-
other and inclined, with respect to the axis of rotation |
of the cutting blade 122, according to opposite angles.
[0026] In a way in itself known, the two sharpening
disks 141, 142 are configured to operate, respectively,
on the opposite sides of the cutting edge 122A, via re-
moval of material, so as to generate two new sides par-
allel to the previous ones and consequently a new cutting
edge 122A.

[0027] In one or more preferred embodiments like the
one illustrated, the two sharpening disks 141, 142 are
formed by grinding wheels, preferably resin-bonded dia-
mond wheels. On the other hand, the basic structure of
the grinding wheels may be made of aluminium, steel,
an aluminium and resin composite, etc. Preferably, the
grain size of the diamond wheels is comprised in the
range D91-D151 (according to the classification FEPA -
Fédération Européenne des Fabricants de Produits
Abrasifs).

[0028] In one or more preferred embodiments like the
one illustrated, the two sharpening disks 141, 142 are
driven in rotation, about their respective axes I1, 12, by
respective rotary motors 151, 152. For execution of the
sharpening operation, the two disks 141, 142 may for
example be driven at a substantially constant velocity of
revolution comprised in the range of 2400-4800 rpm.
[0029] In one or more preferred embodiments like the
one illustrated, the cutting station 120 comprises an ac-
tuator 154 for moving the two sharpening disks 141, 142
between a respective resting position, in which the two
disks 141, 142 are set at a distance from, and not in
contact with, the cutting blade 122, and a working posi-
tion, in which the two disks 141, 142 are in contact with
the cutting blade 122 and can carry out sharpening there-
of.
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[0030] In one or more preferred embodiments like the
one illustrated, the two sharpening disks 141, 142 and
the corresponding actuators 151, 152 are mounted on a
mobile support 156, which is moved vertically by the ac-
tuator 154 between a lowered position corresponding to
the aforesaid resting position of the sharpening disks
141,142 and araised position corresponding to the afore-
said working position. In one or more preferred embod-
imentslike the oneillustrated, the actuator 154 comprises
an axially mobile vertical stem 157 and a rotary electric
motor 158 operatively connected to the stem 157.
[0031] In one or more preferred embodiments like the
one illustrated, the machine 10 comprises a control unit
160 configured for driving the actuator 154 in order to
bring the sharpening disks 141, 142 from the resting po-
sition to the working position on the basis of a signal of
start of a sharpening operation.

[0032] The aforesaid start signal may be generated by
the control unit, or else by a further control unit, on the
basis of data coming from a counter of the work cycles
of the cutting blade 122 or else on the basis of data ob-
tained from the detections made by one or more sensors
on the cutting blade 122.

[0033] Inthe former case, the signal of start of a sharp-
ening operation may be generated upon reaching of a
total number of work cycles carried out by the machine
100 (or by the cutting blade 122) equal to a given thresh-
old number. In the latter case, instead, the start signal
may be generated at the moment when the data coming
from the aforesaid sensors indicate a non-suitable state
of the cutting blade 122.

[0034] The operation of sharpening of the cutting blade
122 may be carried out either in concomitance with a
working cycle of the machine and when the machine is
not operating, for example during interruption of a work-
ing cycle or else at the end of a working cycle and before
start of a new cycle.

[0035] In a way in itself known, during the sharpening
operation, the two sharpening disks 141, 142 turning
about the respective axes of rotation 11, 12 are simulta-
neously moved in the direction of the cutting blade 122
according to a predefined pitch, to remove a given
amount of material from the blade itself. The aforesaid
movement can be driven by the same actuator 154 as
the one described above.

[0036] The present applicant has been able to note
that for a cutting blade made of hard metal as described
above, excellent results from the standpoint of sharpen-
ing quality are obtained with a movement of advance of
the two disks 141, 142 by a pitch comprised in the range
0f 0.01-0.03 mm.

[0037] Inview of the foregoing, it now appears evident
that the solution described herein is able to overcome
completely the drawbacks of the prior art discussed at
the start. In particular, the cutting blade made of hard
metal makes it possible to avoid, during the sharpening
operations, subjecting the rods being manufactured and
the machine itself to the sparks that are, instead, gener-
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ated in known solutions that use steel cutting blades.
Moreover, provision of the sharpening unit 140 directly
on board the machine, according to the solution de-
scribed herein, enables an immediate start of a sharp-
ening operation whenever required, without any need to
take down the cutting blade from the machine. In this
way, operation of the machine can benefit from a con-
siderable saving of time as compared to the solutions of
the prior art.

[0038] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary, even significantly, with respect to what
has been illustrated herein purely by way of non-limiting
example, without thereby departing from the scope of the
invention, as defined by the annexed claims.

Claims

1. Amachine (100)for manufacturing rods, in particular
rods for the production of smoking articles, compris-

ing:

- a succession of rotary drums (101), each hav-
ing on a respective lateral surface a plurality of
seats for housing the rods and being configured
to move the rods, as a result of their rotation,
along afeed path (K), according to an orientation
such that the rods are oriented with their own
longitudinal axis set in a direction transverse to
the feed path (K); and

- acutting station (120) positioned along the feed
path (K), comprising a rotary cutting blade (122),
configured to cut the rods that advance along
the feed path (K) so as to divide each of them
into at least two parts, wherein said cutting blade
(122) is made of hard metal,

said cutting station (120) further comprising a sharp-
ening unit (140), which includes at least one sharp-
ening member (141, 142) configured to sharpen said
cutting blade (122).

2. The machine according to claim 1, wherein said cut-
ting station (120) comprises at least one actuator
(154) for moving said at least one sharpening mem-
ber (141, 142) between aresting position and a work-
ing position in which said at least one member can
carry out sharpening of said cutting blade, said ma-
chine (100) comprising a control unit (160) config-
ured to drive said actuator (154) so as to bring said
sharpening member (141, 142) from said resting po-
sition to said working position on the basis of a signal
of start of a sharpening operation.

3. Themachine according to claim 1 or claim 2, wherein
said sharpening unit (140) comprises a first sharp-
eningdisk (141) and asecond sharpening disk (141),
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10.

1.

12.

which are set on opposite sides of said cutting blade
(122) and are both mobile between a position away
from said cutting blade (122), corresponding to said
resting position, and a position in which said firstand
second disks (141, 142) are in contact with said cut-
ting blade (122), corresponding to said working po-
sition.

The machine according to claim 3, wherein said first
and second sharpening disks (141, 142) are rotata-
ble about respective axes of rotation (11, 12), which
are inclined with respect to the axis of rotation () of
said cutting blade (122) according to opposite an-
gles.

The machine according to claim 4, comprising at
least one rotary motor (151, 152) configured to drive
said first and second sharpening disks (141, 142) in
rotation.

The machine according to any one of the preceding
claims, wherein said cutting blade (122) is a cutting
disk comprising a peripheral circular cutting edge
(122A).

The machine according to any one of the preceding
claims, wherein said hard metal may have at least
one of the following formulations: WC-Co, (W-Ti)C-
Co, (W-Ti-Ta-Nb)C-Co.

The machine according to any one of the preceding
claims, wherein said sharpening member (141, 142)
isformed by aresin-bonded diamond grinding wheel.

The machine according to claim 2, wherein said con-
trol unit (160) is moreover configured to drive said
actuator (154) so that it will move said sharpening
member (141, 142) that is located in said working
position in the direction of said cutting blade (122),
according to a predefined pitch, to remove a given
amount of material from said cutting blade.

The machine according to claim 8, wherein said pre-
defined pitch is comprised in the range between 0.01
and 0.03 mm.

The machine according to any one of the preceding
claims, comprising a rotary motor configured to drive
said cutting blade in rotation.

A method for manufacturing rods, in particular rods
for the production of smoking articles, via a machine
according to any one of the preceding claims, com-
prising the steps of:

- in a working cycle of the machine, feeding the
rods on the succession of rotary drums (101)
along the feed path (K), and, at the cutting station
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(120), cutting the rods via the cutting blade (122)

so as to divide each rod into at least two parts,
said sharpening member (141, 142) being kept

in said resting position; and

- during the same working cycle, or during an %
interruption of the working cycle, or else once

the working cycle is through and before start of

a new working cycle, bringing said sharpening
member (141, 142) into said working position
and sharpening said cutting blade (122) by way 10
of said sharpening member (141, 142).

13. The method according to claim 12, wherein said
sharpening step includes moving said sharpening
member (141, 142) that is located in said working 75
position in the direction of said cutting blade (122),
according to a predefined pitch, to remove a given
amount of material from said cutting blade (120).

14. The method according to claim 13, wherein said pre- 20

defined pitch is comprised in the range between 0.01
and 0.03 mm.
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