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(57)  Acutting device for cutting tobacco industry ma-
terial, the device comprising: a body (6), a feeder (4) for
feeding the material, a mouthpiece (10) located at the
outlet of the feeder (4), a cutting head (5) comprising a
drum (11)with knives (13) located on a peripheral surface
(12) of the drum (11), and a shield (14) for the cutting
head (5), wherein an axis of rotation of the cutting head

A CUTTING DEVICE AND A METHOD FOR CUTTING TOBACCO INDUSTRY MATERIAL

(5) is located transverse to the direction of feeding of the
material on the feeder (4), characterized in that the shield
(14) comprises an opening (15) for exchanging air be-
tween surrounding space of the cutting device (1) and a
cavity (12A) limited by the peripheral surface (12) of the
drum (11) and two adjacent knives (13).
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a cutting device
and a method for cutting tobacco industry material.

BACKGROUND

[0002] Inthe tobacco industry there are known cutters,
i.e. devices for cutting material such as tobacco leaves,
tobacco film, cloves. Currently, materials comprising
plant or plastic fibers impregnated with aromatic sub-
stances are increasingly used. Such materials may be
produced in the form of sheets or strips. Due to the re-
quired efficiency and the difficulty of cutting a single sheet
or strip of such material, such material is cut in several
layers, that is, in at least two layers.

[0003] In the tobacco industry, in order to cut tobacco
industry materials, there are typically used cutting heads
in the form of rotating drums with knives arranged on the
peripheral surface of the drums. For reasons of operator
safety, the cutting head is shielded in such a way that
the sharp edges of the knives remain inaccessible during
maintenance work on the cutter, and only when mainte-
nance work is carried out directly on the cutting head is
the shield removed.

[0004] As a result of using the shield, chambers are
formed around the cutting head. The chamber is formed
by the inner surface of the shield and the cavity formed
by the side surface of the cutting head and by two adja-
cent knives protruding above the side surface of the cut-
ting head drum.

SUMMARY

[0005] The inventors found that the chamber is pres-
surized slightly higher than the surrounding pressure of
the slicer, even though a certain gap is left between the
edges of the knives and the inner surface of the shield.
When the knife approaches the mouthpiece of the cultter,
it causes the opening of such a chamber and a dynamic
lowering of the pressure in the chamber, generally in the
space adjacent to the peripheral surface of the drum,
which causes vibrations of the material being cut and,
consequently, a reduction in the quality of the cut. The
inventors found that the exchange of air between the
space adjacent to the peripheral surface of the drum of
the cutting head and the surrounding space, i.e. between
successive cavities and the surrounding space, owing to
which the pressure in the cavity is reduced and the pres-
sure between the cavity and the surrounding space is
equalized, results in the elimination or noticeable reduc-
tion of the vibrations of the cut material. To the greatest
extent, the vibrations of the material being cut is reduced
when the air exchange occurs in the cavity before the
knife reaches the mouthpiece at a point where the air
exchange does not affect the material being cut. In ad-
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dition, the inventors found that increasing the pressure
difference between the cavity (i.e. the chamber when the
cutting head is rotated) and the surrounding space caus-
es the material to be pressed against the lower edge of
the mouthpiece, i.e. the temporary immobilization of the
material, which lasts long enough, i.e. until the moment
of cutting, thus also improving the quality of the cut.
[0006] Both the reduction of the slight pressure differ-
ence between the cavity and the surrounding space of
the cutting device, and the increase of the pressure dif-
ference, improve the quality of cutting of the material.
The pieces of material which are cut off are less varied
in terms of shape, moreover, the number of very small
pieces of material deviating in dimensions from the de-
sired shape is reduced.

[0007] The object of the invention is a cutting device
for cutting tobacco industry material, the device compris-
ing: a body, a feeder for feeding the material, a mouth-
piece located at the outlet of the feeder, a cutting head
comprising a drum with knives located on a peripheral
surface of the drum, and a shield for the cutting head,
wherein an axis of rotation of the cutting head is located
transverse to the direction of feeding of the material on
the feeder. The shield comprises an opening for ex-
changing air between surrounding space of the cutting
device and a cavity limited by the peripheral surface of
the drum and two adjacent knives.

[0008] The shield may be provided with a valve.
[0009] The valve may comprise an aperture in the form
of a cylindrical cutout, wherein the aperture and the open-
ing in the shield form together an opening of a variable
width.

[0010] The device may further comprise a channel at-
tached to the opening. The channel may be a vacuum
channel.

[0011] The channel may be a blow channel.

[0012] The device may further comprise a channel at-
tached to the opening, configured to supply air flow.
[0013] The device may further comprise a channel with
a valve attached to the opening, configured to supply
negative pressure.

[0014] The cutting device may be adapted to cut the
material in the form of sheets or strips arranged in at least
two layers.

[0015] The invention also relates to a method for cut-
ting tobacco industry material in a cutting device, the
method comprising the steps of: feeding the material;
cutting the material by means of a cutting head compris-
ing a drum with knives located on a peripheral surface
ofthe drum, wherein ashield havingan openingis located
at a side surface of the drum. The method further com-
prises a step of exchanging air between the surrounding
space of the cutting device and a cavity limited by the
peripheral surface of the drum and two adjacent knives,
during rotation of the cutting head.

[0016] The method may comprise astep of exchanging
air and reducing pressure through the opening in the
shield of the cutting head.
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[0017] The method maycomprise a step of exchanging
air and reducing pressure through a valve comprising an
aperture located at the opening in the shield of the cutting
head.

[0018] The method maycomprise a step of exchanging
airand reducing pressure by supplying negative pressure
to the opening in the shield through a channel attached
to the opening.

[0019] The method maycomprise a step of exchanging
airand reducing pressure by supplying negative pressure
to the opening through a channel attached to the opening,
wherein the degree of pressure reduction is adjusted by
a valve located in the channel.

[0020] The method maycomprise a step of exchanging
air and increasing pressure by means of a stream of air
directed through the channel to the opening in the shield.
[0021] The method maycomprise a step of exchanging
air and increasing the pressure by providing positive
pressure to the opening through a channel attached to
the opening.

[0022] The material may have the form of sheets or
strips arranged in at least two layers.

BRIEF DESCRIPTION OF DRAWINGS

[0023] The invention is described in more details with
reference to the embodiments shown in the drawing,
wherein:

Fig.1 shows adevice for cutting tobacco industry ma-
terial;

Fig.2 shows a fragment of the material cutting device
in the first embodiment;

Fig. 3 shows a shield of the device of Fig. 2;

Fig. 4 shows a fragment of the material cutting device
in the second embodiment;

Fig. 5 shows a fragment of the material cutting device
in the third embodiment;

Fig. 6 shows a fragment of the material cutting device
in the fourth embodiment;

Fig. 7 shows a fragment of the material cutting device
in the fifth embodiment; and

Fig. 8 shows a fragment of the material cutting device
in the sixth embodiment.

DETAILED DESCRIPTION

[0024] Fig. 1 shows a cutting device 1 for cutting ma-
terial 2 of the tobacco industry. The cutting device 1 ac-
cording to the invention is adapted to cut the material 2,
which may be in the form of fibers, strips or sheets of
material of organic or inorganic origin. The tobacco in-
dustry material may be a material of the group comprising
tobacco, reconstituted tobacco, processed tobacco, pa-
per, cellulose, fibrous material, corn fail, plastic, cotton
or any other material suitable for use in the tobacco in-
dustry in the manufacture of articles for smoking, heating
orinhalation, for example, a material that may be impreg-
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nated with fragrances or substances comprising nicotine.
[0025] The cutting device 1 shown in Fig. 1 comprises
asupplying unit 3, afeeder4 and a cutting head 5, where-
in these units are located on a body 6, wherein the body
may be one-element or multi-element. The supplying unit
3 feeds the material 2 for cutting, wherein the supplying
unit 3 is in the form of a hopper 7. The supplying unit 3
may be in the form of a conveyor or an assembly having
multiple conveyors. The feeder 4 is positioned substan-
tially horizontally and feeds the material 2 in a direction
T towards the cutting head 5. In the embodiment shown
in Fig. 1, the feeder 4 comprises a bottom conveyor 8
and an upper conveyor 9, wherein the conveyors 8 and
9 are aligned convergently so that the fed material 2 is
compressed during feeding. The feeder 4 is provided with
a mouthpiece 10 through which the fed compressed ma-
terial 2 passes. The mouthpiece 10 is located at the outlet
4A of the feeder 4 (Fig. 2). The cutting head 5 is in the
form of a drum 11 with a rotation axis k, wherein the
rotation axis k is positioned horizontally and transverse
to the feeding direction T, in the embodiment shown the
rotation axis k is positioned perpendicular to the feeding
direction T.

[0026] On the side surface 12 of the drum 11, which is
also the side surface of the cutting head 5, there are
(equidistantly spaced) knives 13, which have rectilinear
cutting edges positioned parallel to the axis of rotation k.
The cutting head 5 is shielded by a shield 14, which is
shaped as a cylinder sector that is equidistant from the
side surface 12 of the drum 11. A clearance is maintained
between the knives 13 and the shield 14, the knives 13
are not in contact with the shield 14. An opening 15 is
made in the shield 14, the opening 15 may be of any
shape, in the embodiments shown, the opening 15 is
rectangular, as shown in the expanded view of the shield
14 in Fig. 3, where the lengths of the sides of the opening
are indicated as D and R. The dimension D may be close
to the distance between adjacent knives 13 on the cutting
head 5. In the embodiment shown, the dimension D is
larger than the distance E between adjacent knives 13,
the dimension R may be close to the length L of the knife
13, inthe embodiment shown, the dimension R is smaller
than the length of the knife 13. For simplicity, the shields
substantially perpendicular to the axis of rotation k, which
shield the front surfaces of the drum 11, are not shown.
[0027] The movement of the material 2 being fed for
cutting provides for the cutting off of individual pieces 2A
of the material 2. Consecutive knives 13 cut off the pieces
2A, wherein the width of the pieces 2A depends on the
feeding speed of the feeder 3, the distance E between
the knives 13 and the rotational speed o of the cutting
head 5. When the pieces 2A are cut off, the end 2B of
the material 2 is at a distance X from the compression
point of the material between the rollers 8A and 9A. The
material 2 is slidingly supported by the mouthpiece 10
and may vibrate. When a full shield is used, i.e. without
openings, the tip of the material 2 sets in vibrations, es-
pecially when the thickness of the fed material 2 is small.
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In Fig. 2, the space adjacent to the peripheral surface 12
of the cutting head 5 is designated as 12A. The adjacent
space 12A during rotation of the cutting head 5 in the
area under the shield 14 is enclosed and constitutes a
cavity 12A, which is movable and moves in a circular
path under the stationary shield 14. The cavity 12A is
limited by the side surface 12 of the drum 11 and the two
adjacent knives 13, wherein a chamber is formed when
the cavity 12A is shielded by the shield 14. A slight over-
pressure is created in the cavity 12A during the rotation
of the drum, wherein the overpressure is reduced when
the cavity 12A passes the shield 14 and the cavity 12A
reaches the mouthpiece 10, which causes the material
2 to vibrate.

[0028] The cutting device is particularly able to cut the
material in the form of sheets or strips arranged in at least
two layers.

[0029] According to the invention, the shield 14 in the
first of embodiment (Fig. 2) is provided with an opening
15, wherein the position of the opening 15 may be defined
by referring to the center 15A of the opening 15, the line
m connecting the axis of rotation k and the center 15A
of the opening 15 defines the angular position of the cent-
er 15A. The center 15A of the opening 15 is located at
an angle o with respect to the direction of feeding T of
the material 2 on the feeder 4 with respect to the rotation
axis k, wherein the direction T is oriented substantially
horizontally. Preferably, the angle o is in the range of 10°
to 90°. During rotation of the cutting head 5, air is ex-
changed between the cavity 12A and the surrounding
space of the cutting device 1, i.e. between the space
adjacent to the peripheral surface 12 and the surrounding
space of the cutting device 1 through the opening 15
located above the cutting head 5.

[0030] In the second embodiment shown in Fig. 4, the
cutting device is provided with a valve 17 that comprises
a movable aperture 16. The aperture 16 may change its
position in direction W, i.e. rotate with respect to the axis
k, wherein a mechanism for changing the position of the
aperture 16 is not shown, wherein the aperture 16 has
the form of a cylinder sector. The aperture 16 may have
another form, for example, the form of a solid, one of the
surfaces of the solid is concave being adjacent to the
outer surface of the shield 14. The placement of the ap-
erture 16 on the shield 14 creates an opening 18 of var-
iable width d. Air exchange between the cavity 12A and
the surrounding space will take place through the open-
ing 18. By changing the position of the shield 16, it will
be possible to obtain an opening 18 of a width that en-
sures effective air exchange, at which material vibrations
will be minimized. Thus, the angular position of the open-
ing 18 described by the angle o with respect to the di-
rection of feeding T of the material 2 will be variable.
[0031] In the third embodiment shown in Fig. 5, the
cutting device is provided with a channel 20, which is
located above the opening 15, in otherwords, the channel
20 is attached to the opening 15. Air exchange between
the cavity 12A and the surrounding space is carried out
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through the channel 20. Movement of the air along the
channel 20 to the surrounding space in direction V is
possible by the use of negative pressure (for example,
by means of a single-stage or multi-stage vacuum gen-
erator), also in direction U to the cutting head by air blow-
ing (for example, by means of a blower). A variant is
possible, in which the channel 20 is attached to the open-
ing 18 having the variable width d.

[0032] In the fourth embodiment shown in Fig. 6, the
cutting device is provided with a channel 21 attached to
the opening 15. The cutting off of the material 2 takes
place after a shorter time from the air exchange in the
cavity 12A. The angle a defining the angular position of
the opening 15is smaller thanin the earlierembodiments.
An air flow is supplied through the channel 21 by means
of a blower (not shown), which provides air exchange in
the space adjacent to the peripheral surface, i.e. in the
cavities 12A, 12A’. Air movement and displacement of
the cavity 12A provide air exchange and pressure change
immediately before cutting, so that the material 2 does
not vibrate. It is possible to reduce the angle a so that
the air exchange occurs just before the ends 2B of ma-
terial 2 are cut off. The movement of air in cavity 12A
may cause a temporary drop in pressure on the side of
knife 13 and a temporary increase in pressure on the
side of the knife 13’.

[0033] In the fifth embodiment shown in Fig. 7, the cut-
ting device is provided with a channel 22 in which a valve
23 is located. In the embodiment shown, the channel 22
is a vacuum channel and the valve 23 is in the form of a
throttle, wherein a mechanism for turning the throttle is
not shown. The use of the valve 23 makes it possible to
control the speed of air extracted from the space adjacent
to the side surface 12 of the cutting head 5.

[0034] In the sixth embodiment in Fig. 8, the cutting
device is also provided with the channel 22 in which the
valve 23 is located. The opening 15 in the shield 14 is
wider than in the earlier examples, moreover, the ex-
treme points 25, 26 of the foot of the channel 22 are
located at a greater distance from each other. The posi-
tion of the extreme points 25, 26 is described by the an-
gles B and Y, respectively. The angle p may be equal
from 180° to 270°, the angle Y may be equal from 90° to
180°. In the embodiment shown, the angle o is 180°. It
is possible to locate the opening 15, for which the angle
o is up to 270° both in this embodiment and in the pre-
viously described embodiments of the cutting device.

Claims

1. Acutting device for cutting tobacco industry material,
the device comprising:

- a body (6),

- a feeder (4) for feeding the material,

- a mouthpiece (10) located at the outlet of the
feeder (4),
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- a cutting head (5) comprising a drum (11) with
knives (13) located on a peripheral surface (12)
of the drum (11), and

- a shield (14) for the cutting head (5),

- wherein an axis of rotation of the cutting head
(5) is located transverse to the direction of feed-
ing of the material on the feeder (4),

characterized in that the shield (14) comprises an
opening (15) for exchanging air between surround-
ing space of the cutting device (1) and a cavity (12A)
limited by the peripheral surface (12) of the drum
(11) and two adjacent knives (13).

The cutting device according to claim 1, wherein the
shield (14) is provided with a valve (17).

The cutting device according to claim 2, wherein the
valve (17) comprises an aperture (16) in the form of
a cylindrical cutout, wherein the aperture (16) and
the opening (15) in the shield (14) form together an
opening (18) of a variable width (d).

The cutting device according to claim 1, further com-
prising achannel (20, 21, 22) attached to the opening
(15).

The cutting device according to claim 4, wherein the
channel (20) is a vacuum channel.

The cutting device according to claim 4, wherein the
channel (20) is a blow channel.

The cutting device according to claim. 1, further com-
prising a channel (21) attached to the opening (15),
configured to supply air flow (Z).

The cutting device according to claim 1, further com-
prising a channel (21) with a valve (23) attached to
the opening (15), configured to supply negative pres-
sure.

A method for cutting tobacco industry material in a
cutting device, the method comprising the steps of:

- feeding the material;

- cutting the material by means of a cutting head
(5) comprising a drum (11) with knives (13) lo-
cated on a peripheral surface (12) of the drum
(11), wherein a shield (14) having an opening
(15)islocated at a side surface of the drum (12),

the method characterized in thatitcomprises a step
of exchanging air between the surrounding space of
the cutting device (1) and a cavity (12A) limited by
the peripheral surface (12) of the drum (11) and two
adjacent knives (13), during rotation of the cutting
head (5).
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10.

1.

12.

13.

14.

15.

The method according to claim 9, characterized in
that it comprises a step of exchanging air and re-
ducing pressure through the opening (15) in the
shield (14) of the cutting head (5).

The method according to claim 9, characterized in
that it comprises a step of exchanging air and re-
ducing pressure through a valve (17) comprising an
aperture (16) located at the opening (15) in the shield
(14) of the cutting head (5).

The method according to claim 9, characterized in
that it comprises a step of exchanging air and re-
ducing pressure by supplying negative pressure to
the opening (15) in the shield (14) through a channel
(20) attached to the opening (15).

The method according to claim 9, characterized in
that it comprises a step of exchanging air and re-
ducing pressure by supplying negative pressure to
the opening (15) through a channel (22) attached to
the opening (15), wherein the degree of pressure
reduction is adjusted by a valve (23) located in the
channel (22).

The method according to claim 9, characterized in
that it comprises a step of exchanging air and in-
creasing pressure by means of a stream of air di-
rected through the channel (21) to the opening (15)
in the shield (14).

The method according to claim 9, characterized in
that it comprises a step of exchanging air and in-
creasing the pressure by providing positive pressure
to the opening (15) through a channel (22) attached
to the opening (15).
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