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Description

[0001] The present invention relates to a method and
a plant for producing reconstituted tobacco, both of the
conventional type and of the non-conventional type, the
latter also referred to as H N B (Heat Not Burn).
[0002] In general, the reconstituted tobacco is ob-
tained by using tobacco by-products and processing
waste (ribs, small pieces of leaves, dust, etc.) which,
properly shredded until they are practically reduced to
powder and mixed with water, glycerine binders and oth-
er liquid additives, allow to obtain an extremely fluid mix-
ture (slurry) having a liquid content of about 70% by
weight, which is then poured into a veil on a steel belt
and with this transferred into a drying oven. Here the
evaporation of the liquid fraction of the mixture takes
place, so that the solid residue forms a sort of continuous
tobacco strip having approximately the same width as
the steel belt. Subsequently the strip of dried mixture is
separated from the steel belt and is cut into pieces of
various sizes depending on the request. These pieces
are then transformed into thin filaments which, suitably
mixed, are fed to a conventional packaging machine for
cigarettes.
[0003] Depending on the raw materials used and, in
particular, depending on whether tobacco products
shredded to a particle size comprised between 50 mm
and 120 mm, or chopped tobacco leaves having sizes
included between 5 and 10 mm are used, the reconsti-
tuted tobacco is distinguished as conventional or uncon-
ventional.
[0004] WO 2016/050469, WO 2016/050470, WO
2016/050471, WO 2016/050472 EP 3075266 A describe
known techniques of production of reconstituted tobacco,
which require plants of considerable size and involve high
energy consumption to bring the mixture, which when it
is produced is rather fluid, to the consistency of a tobacco
sheet. It is sufficient to point out that a drying oven can
reach 100 m in length.
[0005] Another drawback of the known techniques of
production of reconstituted tobacco with the use of the
by-products consists in the fact that the formation of the
sheet starting from the layer of mixture is rather irregular,
since the starting products are not homogeneous and
their distribution on the steel belt is not uniform; it follows
that the reconstituted tobacco sheet does not allow it to
be reeled, nor to be cut regularly.
[0006] The object of the invention is to eliminate these
drawbacks and to produce reconstituted tobacco of both
conventional and unconventional types, with implants of
much smaller dimensions.
[0007] Another object of the invention is to produce
reconstituted tobacco with limited energy consumption.
[0008] Another object of the invention is to produce
reconstituted tobacco using equipment partly already
available on the market, even if never used in this specific
technical field.
[0009] Another object of the invention is to produce

reconstituted tobacco which is alternative to traditional
methods.
[0010] Another object of the invention is to produce
reconstituted tobacco with characteristics suitable for
satisfying different market demands.
[0011] Another object of the invention is to produce
reconstituted tobacco operating at low temperature and
thus preserving all the aromas of tobacco.
[0012] All of these objects and others which will be-
come apparent from the following description are at-
tained, according to the invention, with a method for the
production of reconstituted tobacco according to claim 1
and with a plant according to claim 15.
[0013] The present invention is further clarified here-
inafter in some of its preferred embodiments which are
given purely by way of a non-limiting example with ref-
erence to the accompanying drawings, in which:

Figure 1 shows in a schematic general view a plant
for the production of reconstituted tobacco
according to the invention,

Figure 2 shows its power supply section in the case
that the plant is intended for the production
of reconstituted tobacco of the conventional
type,

Figure 3 shows its power supply section in the case
the plant is intended for the production of re-
constituted tobacco of the unconventional
(HNB) type,

Figure 4 shows its feeding section of the ribs,
Figure 5 shows its milling mixing and storage sec-

tions,
Figure 6 shows in a schematic view its refiner dis-

placements,
Figure 7 shows a plane view of its layering section in

a different embodiment,
Figure 8 shows in a schematic view its hot air drier,

and
Figure 9 shows in a schematic view its hot air drier in

a different embodiment.

[0014] As can be seen from the figures, the plant for
producing reconstituted tobacco according to the inven-
tion comprises several sections arranged in series and
aimed at operating on the input raw materials until they
are transformed into a continuous strip of reconstituted
tobacco to be sent for subsequent packaging operations
of the cigarettes.
[0015] In particular, the plant according to the invention
for the production of reconstituted tobacco comprises:

- a comminution unit of the solid components of to-
bacco, to bring them to a granulometry of about 20
- 220 mm, preferably of about 80-180 mm; advanta-
geously, said comminution unit comprises a mill 20
(preferably cryogenic) and/or a grinder 24 and/or a
hammer mill 54;

- a kneader 80 which is fed with metered quantities of
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comminuted material, with water, with at least one
binding agent and with at least one material to form
an aerosol; said kneading machine being configured
to obtain a mixture with a liquid content of about
30-50%, preferably about 35-40%,

- a first lamination unit 100 for obtaining from said mix-
ture a continuous strip having a thickness of about
1-20 mm, preferably of about 1-10 mm,

- a rolling line 116 located downstream of said first
lamination unit 100 to carry said continuous strip to
a thickness of about 90-280 mm, preferably about
140-200 mm,

- a drier 122, placed downstream of said rolling line
116, to bring the liquid content of said strip, laminated
and coming out from said rolling line 116, to about
8-15%.

[0016] Advantageously, the plant 1 also comprises a
mixture forming unit 92 for forming a plurality of portions
97 of said mixture; suitably, therefore, the first lamination
unit 100 is configured to obtain, from the portions 97 of
said mixture, a continuous strip having a thickness of
about 1-20 mm, preferably of about 1-10 mm.
[0017] Preferably, the plant according to the invention
comprises:

- a pre-treatment section of the starting solid products
(tobacco leaves, ribs, fragments of leaves, powder,
etc.) for the preparation thereof to subsequent grind-
ing treatments,

- a milling and storage section awaiting subsequent
mixing with suitable treatment liquids; suitably, said
milling section comprises said comminution unit,

- a kneading section of solid and liquid materials to
obtain a homogeneous mixture of a rather dense
consistency,

- a section for transforming the mixture, and in partic-
ular for a plurality of portions of said mixture, in a
continuous strip,

- a continuous strip rolling line for its reduction to the
desired final thickness,

- a section for drying the laminated strip.

[0018] Conveniently, the section for preparing and pre-
treating the starting solid products is different depending
on whether the implant is intended to produce reconsti-
tuted conventional tobacco (fig. 2) or non- conventional
type (fig. 3). In addition, advantageously, it may be pro-
vided also a section of preparation and pre-treatment of
the tobacco ribs (fig. 4), to be used for the production of
reconstituted tobacco both conventional type that uncon-
ventional type.
[0019] Advantageously, in the case in which the prep-
aration and pre-treatment section is intended to supply
a plant for the production of reconstituted tobacco of the
conventional type (fig. 2), it includes a tilter 2 of cartons
containing tobacco products, to overturn their contents
on a feeder 4 of a vibrating conveyor 6, which separates

any heavy bodies from the product to be treated. The
heavy bodies are collected in a suitable container 8, while
the product to be treated is transferred, through a pneu-
matic conveyor line 10, to a cyclone 12, a conveyor belt
14, provided with metal detector 16 for the removal of
any metal bodies, and a pneumatic conveying line or 18,
to a mill 20, advantageously of the cryogenic type.
[0020] Advantageously, in the case in which the prep-
aration and pre-treatment section is provided for the
preparation of reconstituted tobacco of an unconvention-
al type (fig. 3), it comprises a feeding station with a coun-
ter 22 for unloading the bales of tobacco leaves from
cartons of approximately 200 kg, which typically contain
them, and the transfer of these to a grinder 24.
[0021] Suitably, the output of this grinder 24 is con-
nected, through a pneumatic conveying line 26, to a cy-
clone 28, in which the transport air is separated from the
solid product, which is transferred to a vibrating sieve 30
for the separation of the fine parts from the remaining
parts of the product. The output of the fine parts is directly
connected with the cryogenic mill 20, while the output of
the remaining parts of the product feeds a conventional
twine remove machine 32, which provides for eliminating
any twine previously not removed from the bales of to-
bacco leaves.
[0022] The exit of the twine remove machine 32 feeds
a separation chamber 34 for the separation of any heavy
foreign bodies from the ground tobacco leaves, which
through a pneumatic conveyor line 36, a cyclone 38, a
strip conveyor 40, provided with metal detectors 42 for
removing any metal bodies, and a pneumatic conveyor
line 44, are transferred to the cryogenic mill 20.
[0023] Advantageously, in the case in which the prep-
aration and pre - treatment section is provided for the
preparation of the tobacco ribs to be used for the produc-
tion of reconstituted tobacco of both the conventional and
the non-conventional type (Fig. 4), it comprises a tipper
46 for cartons containing the ribs of tobacco, feeder 48
for the ribs to a vibrating conveyor 50, for the separation
from these of any heavy bodies, and a pneumatic trans-
port line 52 for their movement to a hammer mill 54, where
they are comminuted.
[0024] The hammer mill 54 has its output connected,
via a pneumatic conveyor line 56 provided with cyclone
filters 58, to one or more storage silos 60.
[0025] The output of the of the storage silo or silos 60
is in turn connected, by means of a screw conveyor 62,
to a metering device 64, which provides for dosing the
shredded ribs before sending them to the mill 20, pref-
erably cryogenic, through a pneumatic line of transport
66.
[0026] As mentioned above, the plant according to the
invention also includes the mill 20 (Fig. 5), which carries
out the grinding of various products received to bring
them to an average particle size of about 20 - 220 mm,
preferably about 80-180 mm.
[0027] Various types of mills can be used, although it
is more advantageous to use a cryogenic rungs mill,
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which allows the product to be kept at low process tem-
peratures and therefore to retain tobacco aromas.
[0028] The pinned-disk mill is in itself conventional and
includes a closed structure with inside a fixed and a ro-
tating disc or two counter-rotating discs, provided with
rungs facing and partially interpenetrating each other.
Being an apparatus in itself traditional, it has been glo-
bally indicated with 20 in fig. 5 but is not shown in its
internal construction characteristics or in its operating
modes.
[0029] Preferably, the rungs mill 20 is predisposed to
make a cryogenic grinding, namely a grinding in the pres-
ence of liquid nitrogen.
[0030] As mentioned, in a plant for the production of
reconstituted tobacco, a cryogenic pin mill is somewhat
more advantageous than a traditional mill, essentially
due to the different ways in which the products to be
ground are treated. In fact, grinding at room temperature
can lead to obtaining products of poor quality, while grind-
ing in the presence of liquid nitrogen preserves the phys-
ical properties and the chemical and organoleptic char-
acteristics of the products.
[0031] The amount of liquid nitrogen used in cryogenic
grinding processes is a fundamental part to consider
when the pros and cons of the process are studied and
may vary depending on the materials processed. The
liquid nitrogen at a temperature of -175°C is injected onto
the product inside the chamber of a screw conveyor 68
which feeds the mill 20 and its residence time in contact
with nitrogen is about 2 to 5 sec., which is also the transit
time of the product inside the cochlea that feeds the pin
mill. The temperature of the product coming out of the
mill 20 is advantageously less than 10°C, in a way that
the nitrogen vapours, which are released almost instan-
taneously upon contact with the tobacco to be cooled,
travel upstream all of mill feed system, performing the
desired pre-cooling effect. The flow of liquid nitrogen in
the precooling system and the mill is controlled by ther-
mocouples, that make the cryogenically grinding process
fully automatic.
[0032] In summary, the positive factors of cryogenic
grinding are:

- higher yields,
- better quality of the final product without breaking or

tearing the molecular structure,
- reduction of the needed energy,
- better quality of the final product,
- lower amount of waste due to overheating and to

oxidation,
- more homogeneous and finer final product,
- lower amount of material to be reprocessed in the

grinding system.

[0033] Suitably, the output of the rungs cryogenic mill
20 is connected to a fluidized sieve bed 70, which has
the function of separating the ground product, which exits
from the mill itself and typically has an average particle

size of about 20 - 220 mm, preferably about 80-180 mm,
from particles of larger sizes, inevitably present.
[0034] Suitably, the sieve with a fluidized bed therefore
has the function of sorting the product and put back into
the cycle in the mill 20 the one with fractions greater than
120 mm, after having them separated from those com-
prised between 20 mm and 120 mm, that through a line
of pneumatic conveying 72 are sent to one or more mixing
and storage silos 74.
[0035] Advantageously, the output of the of mixing and
storage silos 74 feeds, via a pneumatic transport line 76,
and a cyclone filter 78, which has the function of breaking
down the dusty air and more specifically to separate the
dust, which then is recovered and fed back into the cycle,
from the air, which can then be ejected.
[0036] Conveniently, the output of the cyclone filter 78
feeds, through a continuous dosing system, preferably
with a screw, the kneader 80, which can be of various
types, for example of a horizontal type with overturning
or a vertical spiral type.
[0037] The kneader 80 is fed with a quantity of minced
tobacco, water, at least one binding agent and at least
one material to form an aerosol and is configured to ob-
tain a mixture with a liquid content of about 30-50%, pref-
erably by about 35-40%.
[0038] In particular, the values of liquid or humidity,
indicated in the present description, are intended to be
determined according to the measurement system on a
wet basis. In particular, the humidity values are defined
as the percentage of water contained in the total mass
of the corresponding product and, in other words, it is the
percentage ratio between the quantity of water and the
total mass of the mixture. Suitably, these values are ob-
tained using the traditional methods provided in the liter-
ature for measuring the quantity of water in a product,
such as those presented in "Tobacco Moisture, Water
and Oven Volatiles - A status report of common moisture
methods used within the tobacco industry" By Nils Rose
ET AL. in "Analytical and bioanalytical chemistry" (1 July
2014, pages 1-16).
[0039] Preferably, to kneader 80 is headed at least a
duct or water inlet, of a material for the formation of aer-
osols (e.g. glycerine) and at least one binding agent
(binder). Conveniently, one or more inlet ducts can be
provided for other additives required by the particular rec-
ipe to be prepared.
[0040] More particularly, the system includes one or
more tanks 82 for the storage of material for the formation
of aerosols and one or more pre-mixers 84, in which can
be entered said material for the formation of aerosols
and, preferably, a plurality of additives dosed in the right
proportions to form the liquid to be introduced into the
kneader 80.
[0041] Examples of preferred materials for the forma-
tion of the aerosol (and in particular for the formation of
a visible aerosol) include polyhydric alcohols (e.g. Glyc-
erol, propylene glycol, triethylene glycol and tetraethyl-
ene glycol), aliphatic esters of mono-, di- or poly-carbox-
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ylic acids (e.g. Methyl - stearate, dimethyl - dodecandi-
oate and dimethyl - tetradecandioate), as well as mix-
tures thereof. Suitably, glycerine, propylene glycol, tri-
ethylene glycol and tetraethylene glycol can be mixed
together to form an aerosol forming material. The aerosol
forming material can also be supplied as a portion of the
binding agent (e.g., when the binding agent is alginate
propylene glycol). Advantageously, suitable combina-
tions of materials for the formation of the aerosol can also
be provided.
[0042] Preferably, said at least one binding agent com-
prises at least one of hydroxypropyl cellulose, hydroxy-
propyl methylcellulose, hydroxyethyl cellulose, microc-
rystalline cellulose, methylcellulose, carboxymethylcel-
lulose (CMC), corn starch, potato starch, guar gum, carob
seed flour, pectins and alginates (for example ammonium
alginate and sodium alginate).
[0043] Advantageously, the output of the pre-mixer the
84 is connected with the input of a hydrator 86, having
other inputs connected with a line 88 of water and with
a supply line 90 to supply compressed air.
[0044] The output of the kneader 80 feeds to the form-
ing units 92 the mixture to obtain a plurality of portions
97, preferably conformed to breads/loaves and separat-
ed from each other. Suitably, the forming unit 92 includes
a pair of forming rollers 96, presenting grooves preferably
parallel to the axis of cylinders and configured to pick up
the incoming mixture and to output the portions 97. Ad-
vantageously, the forming unit 92 is also configured to
perform a roughing mixture and for this purpose, prefer-
ably, comprises a hopper 94 provided with a break lumps
in its interior and of said pair of forming rollers 96 on the
bottom.
[0045] Advantageously, at the exit from the forming
unit 92 a conveyor belt 98 is provided for transferring the
portions 97 to the first lamination unit 100.
[0046] Preferably, the first lamination unit 100 compris-
es a lobed feeder 102.
[0047] Advantageously, along the transfer path from
the forming unit 92 to the lobed feeder 102 may be pro-
vided a further metal detector 104, whose function is to
remove any metal parts, that may still be present in the
mixture and may damage the subsequent processing
units. These metal parts are conveyed along a distinctive
path to the inlet of the lobed feeder 102 and are collected
within a suitable container 106.
[0048] The lobed feeder 102 comprises a series of
feeding lobed rollers, between which are conveyed the
portions 97 (which come from the forming rollers 96 of
the forming unit 92) so as to push them between a dis-
placed couple of rolling cylinders 108, which are config-
ured so as to form a continuous strip having a thickness
of about 1-20 mm, preferably of about 1-10 mm.
[0049] Suitably, in a version not represented of the
plant, the rolling line 116 may be provided directly down-
stream of the lobed feeder 102. In particular, in this case,
the rolling line receives the continuous strip input, having
thickness of about 1-20 mm, preferably of about 1-10

mm, which exits from the first lamination unit 100 provid-
ed in the lobed feeder 102.
[0050] Advantageously, downstream of the first lami-
nation unit 100 and upstream of the rolling line 116, a
stratification unit 110 can be provided. Preferably, it is
configured to lay out the continuous single-layer strip,
having a thickness of about 1-10 mm, which comes out
of the first lamination unit 100, on several layers, so as
to transform it into a multilayer strip having a thickness
of about 2-20 mm., which is then sent to the rolling line
116.
[0051] Preferably, said stratification unit 110 consists
of an upstream conveyor belt 112, which has the function
of depositing on a lower downstream conveyor belt 114,
preferably belonging to the rolling line 116, the product
strip arranging it so that it is stratified on said downstream
conveyor belt 114, for example folding it several times
on itself. Preferably, the upstream conveyor belt 112 is
raised above the downstream conveyor belt 114 and is
provided with a continuous advancement movement with
respect to its supporting structure, and at the same time
with a reciprocating motion with its supporting structure,
parallel to the its longitudinal axis.
[0052] Suitably, the stratification unit 110 feeds the
lower successive rolling line 116 and depending on the
type of plant the upstream conveyor belt 112 stratification
unit 110 may be arranged parallel or perpendicular to the
rolling line 116. In particular, if the downstream conveyor
belt 114 of the rolling line 116 have a width substantially
equal to the width of the strip of product that exits the
stratification unit 110, the upstream conveyor belt 112 is
disposed parallel to the downstream conveyor belt 114
provided it the rolling line 116 (fig. 1), while if the down-
stream conveyor belt 114 of the rolling line 116 are wider
than the product that exits the stratification unit 110, it is
preferable that the upstream conveyor belt 112 is ar-
ranged orthogonally to the downstream conveyor belt
114 provided of the rolling line 116 (fig. 8), so that with
its movements can distribute the product strip on the
whole useful width of the rolling line 116.
[0053] Conveniently, both cases, the reciprocating
movement of the structure supporting the upstream con-
veyor belt 112 stratification unit 110 causes a stratifica-
tion of the strip of product, which exits from the first lam-
ination unit 100 on the underlying first downstream con-
veyor belt 114 of the rolling line 116 and the formation of
a stratified strip of width substantially equal to the useful
width of the rolling line itself.
[0054] The rolling line 116 is formed by several lami-
nation stations, each comprising a pair of cylinders 118,
which delimit between them an increasingly narrow pas-
sage to gradually reduce the strip thickness of the product
being processed. In particular, the rolling line 116 is con-
figured to progressively bring the endless strip to a thick-
ness of 90-280 mm, preferably about 140-200 mm.
[0055] Preferably, between one laminating station and
the next one is placed a downstream conveyor belt 114
having a length of preferably about 1.5-2 m, which has
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the function to rest the product before it is subjected to
the next step of lamination.
[0056] Advantageously, the rolling line 116 is then
completed with one or more calibration stations, each
formed by a pair of calibrating cylinders 120.
[0057] It is advantageously provided that the laminat-
ing cylinders 118 and possibly also the calibrating cylin-
ders 120 can be heated, so as to be able to start the
drying step already during the rolling.
[0058] Conveniently, downstream of the rolling line
116 it is provided a drier 122, preferably with air recircu-
lation (Fig. 7), to bring the liquid content of said rolled
strip to about 8-15%. Advantageously, the dryer 122 can
be divided into two units 124, 126, placed in series with
respect to each other. More particularly, the upstream
unit 124 is provided to perform the first drying step and
it presents in its interior a carrier made steel sheet or of
a mesh conveyor belt for the transport of the product that
comes out of the rolling line 16; the downstream unit 126
is provided to perform the second drying step and the
subsequent cooling step and is provided inside with a
mesh conveyor belt.
[0059] Moreover, the dryer 122 is advantageously pro-
vided at the entrance and exit of sensors 128, preferably
with infrared rays, which control the product along its en-
tire length.
[0060] The operation of the plant now described for the
production of conventional reconstituted tobacco (Fig. 2)
is as follows.
[0061] Preferably, the containers of tobacco scraps are
placed on the tipper 2, which reverses the products on
the feeder 4, which transfers them to the vibrating con-
veyor 6. Here takes place the separation of heavy bodies
from the tobacco by-products: the former are collected
in the container 8 while the latter are transferred by an
air flux along the pneumatic conveying line 10 up to the
cyclone 12, which separates the air from solid products
and let these fall on the conveyor 14, for their transfer,
through the pneumatic line 18, to the cryogenic mill 20.
[0062] Preferably, instead, for the production of non-
conventional reconstituted tobacco (Fig. 3), the cartons
containing the tobacco leaves are placed in the unpack-
ing bench 22, where the individual bales of tobacco
leaves are removed from the cartons and sent to the
grinder 24, which reduces the leaves themselves to a
substantially uniform size of between 5 and 10 mm.
[0063] Conveniently, the thus comminuted product is
then transferred along the pneumatic conveying line 26
to the cyclone 28, which separates it from the air and
makes it fall on the vibrating sieve 30.
[0064] Here occurs the separation of the finer parts,
which are sent directly to the cryogenic mill 20, from the
remaining parts which, after having passed the twine re-
move machine 32, reach the separation chamber 34.
Here takes place the separation of any heavy bodies from
the shredded leaves, which after being subjected to the
control of the metal detector 42 are sent to the cryogenic
mill 20.

[0065] Conveniently, to the same cryogenic mill 20 can
also be transferred, if the recipe requires it, the shredded
tobacco ribs, which can be used for the production of
reconstituted tobacco of both conventional and non-con-
ventional type.
[0066] In this case (fig. 4) the containers with the ribs
are placed on the tilter 46, which feeds the ribs them-
selves to the vibrating conveyor 50 for the removal of any
heavy bodies. The ribs are then transferred through the
pneumatic line 52 to the hammer mill 54, which shreds
them to reduce them to a size between 5 and 8 mm.
[0067] From here the shredded ribs, separated in the
cyclones 58 by the conveying air, are transferred to the
storage silos 60, from which the different types of ribs,
coming from different qualities of tobacco, can be with-
drawn and transferred through the screw conveyor 62 to
the doser of the ribs 64, which doses them according to
the particular recipe to be prepared.
[0068] The ribs, shredded and dosed in the correct
quantities, are transferred via the pneumatic line trans-
port 66 to the cryogenic mill 20.
[0069] Advantageously, independently from the type
of reconstituted tobacco to produce, and to the type of
solid tobacco parts introduced into the comminution unit,
from the latter comes out a ground product with an av-
erage particle size of approximately 20 - 220 mm, pref-
erably about 80-180 mm. Preferably, the ground product,
which comes out of the sieve with a fluid bed fed by the
cryogenic mill 20, has an average particle size of about
20 - 220 mm, preferably about 80-180 mm.
[0070] Advantageously, the product thus ground is
sent to the mixing and storage silos 60, from which the
products can then be taken according to requirements
and transferred to the kneader 80.
[0071] Suitably, in the kneader 80, in addition to the
ground tobacco (and preferably the solid products from
blending silos and storage 60), also water, at least one
binding agent and at least one material to form an aerosol
are introduced. Preferably, compressed air and other ad-
ditives are also added.
[0072] Suitably, the whole is then mixed together to
form a mixture having a percentage of liquids (humidity)
of about 30-50%, preferably of about 35-40%, by weight
on a wet basis, i.e. a rather dense consistency.
[0073] The mixture thus obtained is transferred to the
forming unit 92, from which a plurality of portions 97
emerge, preferably shaped like loaves.
[0074] Suitably, therefore, the portions 97 of mixture,
which emerge from the forming unit 92 are transferred
at the first lamination unit 100 which is configured to out-
put a continuous ribbon thickness of about 1-20 mm, pref-
erably about 1-10 mm.
[0075] This continuous strip, which comes from the first
lamination unit 100, is directly transferred to the rolling
line 116 or - by means of the stratification unit 110 - is
folded onto itself so as to be deposited in stratified form
on the input strip 114 of the rolling line 116.
[0076] Suitably, as has been said, the stratification is
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obtained by dropping the continuous strip on the convey-
or belt 112, which is made to advance with respect to its
support structure, which moves of reciprocating motion,
so as to have more than one layer of the product strip on
said downstream conveyor belt 114. Depending on the
plant and the direction of the alternating movement of
the support structure of the conveyor belt 112 immedi-
ately downstream of the stratification unit 110, the prod-
uct strip can be arranged on several layers parallel to the
longitudinal direction of the rolling line 116 or orthogonally
to it.
[0077] Suitably, during each passage from one station
to another of the rolling line 116 the strip of product un-
dergoes a reduction in thickness, up to reach, in corre-
spondence with the displaced output calibrating cylinders
120, the desired thickness, which has a value substan-
tially constant of about 90-280 mm, preferably of about
140-200 mm. Advantageously, moreover, at the exit from
the rolling line 116 the strip has a liquid content lower to
20% or even 15%, in case the displaced cylinders 118
are heated and the water is removed already during the
rolling process.
[0078] The product strip coming out of the rolling line
116 is then subjected to drying in the dryer 122, where
its liquid content is brought to about 8-15%.
[0079] Preferably, the dryer 122 is in air recirculation,
which compared to the driers traditionally used in pro-
duction systems of reconstituted tobacco is more advan-
tageous in terms of complexity both in terms of encum-
brance and in terms of energy consumption. This is be-
cause the traditional systems treat a product (mixture)
very fluid and little stable, unlike the treated product from
the plant according to the invention, which is much denser
and much more stable. Consequently, while the systems
which treat slurries require traditional irradiation and con-
duction dryers, the plant according to the invention can
advantageously use an air recirculating dryer 122 with a
net conveyor or a combined system of steel belt convey-
ors for the first drying step and mesh strip conveyors for
the second drying step and the cooling step. In this way
we obtain, with the same performance, reduced size
(about 45 m compared to more than 100 m of a traditional
drier) and lower energy consumption given the lower
amount of water to be removed (using approximately
1000 kg/hour of steam/hour compared to over 5000
kg/hour of steam from a traditional dryer).
[0080] Suitably, at the exit of the drier 122 the product
is ready to be wound in a reel or to be shredded into
strands of the prescribed size, to be used for the pack-
aging of cigarettes.
[0081] Conveniently, in case the plant is provided for
the production of reconstituted tobacco of the unconven-
tional type, in addition to using the different preparation
and treatment section already described, it uses, in ad-
dition and upstream the forming unit 92, a refiner to cyl-
inder refiner 130 which has the task of bringing the solid
components of the mixture to a particle size of not more
than 20 mm.

[0082] The refiner (fig. 6) comprises within a closed
container a plurality of cylinders 132 arranged in se-
quence in narrow closeness between them, so as to de-
limit the corresponding milling gaps. The lower cylinder
132 is mounted with the axis outside the plane containing
the axis of all the other cylinders 132 and functions as a
feeder of the mixture which is taken from the bottom of
the container and made re-rise upwards so as to pass
between the lower cylinder and the one immediately
above and then to follow among all the others. The var-
ious pairs of cylinders 132 between which the mixture
passes rotate at different speeds, in the sense that the
upper cylinder rotates at a speed greater than the lower
cylinder, with which it cooperates, in order to subject the
mixture to a stretch during the passing between the cyl-
inders 132 of each pair and thereby reducing the particle
size of the mixture itself. One of the fundamental param-
eters for the success of the refining process is precisely
the different speeds of the different cylinders 132, from
which depends the passage of the entire mass of the
mixture which has passed through the milling gap. The
pressure between the cylinders is hydraulically control-
led.
[0083] All cylinders 132 are cooled with cold water that
circulates inside each cylinder and thereby counteracts
the heat which is developed from mixing due to friction
due to both the movement of the cylinders itself and the
rubbing with the product. In this way the temperature of
the product is reduced to 25°C.
[0084] Thanks to the cylinder refiner 130 now de-
scribed, the action of friction, which is exerted on the
mixture by the cylinders 132 of the former, develops a
considerable binding action of the cellulose fibres con-
tained in tobacco and in particular in its ribs, and this
generates the double advantage of developing the aro-
matic components of the product and eliminating the
need to introduce other fiber into the mixture to obtain
the required bonding effect.
[0085] The operation of the plant in this different em-
bodiment requires that the shredded leaves and chopped
ribs coming from the preparation and pre-treatment sta-
tions are fed to a rungs cryogenic mill 20 in an amount
proportionally metered according to the recipe to obtain,
and from this are brought to a particle size of about 20 -
220 mm, preferably about 80-180 mm.
[0086] The product is then transferred in the manner
already described in the kneader 80, in which a product
mixture is formed as described above.
[0087] The mixture thus obtained is then fed to the cyl-
inder refiner 130, which has the task of bringing the solid
components of the mixture to a particle size not exceed-
ing 20 mm. In this way, the action of friction exerted on
the mixture by the cylinders 132 of the cylinder refiner
130 develops a considerable binding action of the cellu-
lose fibers contained in the tobacco and in particular in
its ribs, and this causes the dual advantage of developing,
on one hand, the aromatic components of the product
and, on the other hand, eliminating the need to introduce
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other fibers into the mixture to obtain the required bonding
effect.
[0088] Fig. 1 schematically indicates the position of the
cylinder refiner 130 between the kneader 80 and the
forming unit 92.

Claims

1. Method for producing reconstituted tobacco in that:

- the solid components of tobacco are commi-
nuted to bring them to a particle size of about
20 - 220 mm, preferably about 80 - 180 mm,
- said comminuted solid components of tobacco
so obtained are mixed with water, at least one
binding agent and at least one material to form
an aerosol until a mixture with a liquid content
of about 30 - 50%, preferably about 35 - 40% is
obtained, said mixture is subjected to a first lam-
ination in order to obtain a continuous strip hav-
ing a thickness of about 1 - 20 mm, preferably
of about 1-10 mm,
- said strip, already subjected to said first lami-
nation, is subjected to a series of further rolling
passages, to obtain a strip having a substantially
constant thickness of approximately 90 - 280
mm, preferably about 140 - 200 mm,
- said strip is dried to bring its liquid content to
about 8 - 15 %, and the mixture is subjected to
a homogenization and forming step before being
subjected to said first lamination step, said mix-
ture is subjected to said homogenization and
forming step for its transformation into a se-
quence of portions (97) to be then subjected to
said first lamination step.

2. Method according to claim 1, characterized in that
the continuous dried strip is subjected to coiling or
shredding in wires of predefined dimensions.

3. Method according to one or more of the preceding
claims, characterized in that said solid components
of the tobacco are comminuted by grinding.

4. Method according to one or more of the preceding
claims, characterized in that said solid components
of the tobacco are comminuted with a mill.

5. Method according to claim 4, characterized in that
said solid components of the tobacco are comminut-
ed with a cryogenic rung mill (20).

6. Method according to one or more of the preceding
claims, characterized in that the mixture formed by
comminuted product, water, at least one binding
agent and at least one material configured to form
an aerosol is subjected to:

- a roughing step for passage through at least
one pair of grooved cylinders (92) and/or
- a refining step by passing it through at least
one pair of refining cylinders (132,132’) until it
is brought to a particle size of not more than 20
mm.

7. Method according to one or more of the preceding
claims, characterized in that said binding agent is
selected from the group comprising hydroxypropyl
cellulose, hydroxypropyl methylcellulose, hydroxye-
thyl cellulose, microcrystalline cellulose, methylcel-
lulose, carboxymethylcellulose (CMC), corn starch,
potato starch, guar gum, carob seed flour, pectins
and alginates.

8. Method according to one or more of the preceding
claims, characterized in that said first rolling of the
mixture is carried out with a unit (100) comprising a
lobed feeder (102) and at least a pair of rolling cyl-
inders (108).

9. Method according to one or more of the preceding
claims, characterized in that at the output of said
first lamination a single-layer strip of a thickness of
about 1-10 mm is obtained.

10. Method according to one or more of the preceding
claims, characterized in that, before said series of
further rolling passages, said strip, already subjected
to said first lamination, is subjected to stratification
until a multilayer strip having a thickness of about
2-20 mm is obtained.

11. Method according to one or more of the preceding
claims, characterized, in that in said series of fur-
ther rolling passes, the mixture is made to rest be-
tween one lamination station and the next.

12. Method according to one or more of the preceding
claims, characterized in that lamination is per-
formed with pairs of cylinders (118) at least partially
heated.

13. Method according to one or more of the preceding
claims, characterized in that said laminated strip is
dried by passage through a recirculating air dryer
(122).

14. Plant for the production of reconstituted tobacco
comprising

- a comminute unit (20,24,54) of the solid com-
ponents of tobacco, to bring them to a particle
size of about 20 - 220 mm, preferably about 80
- 180 mm,
- a kneader (80) which is supplied with metered
quantities of comminuted material, water, at
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least one binder agent and at least one material
to form an aerosol, and which is configured to
obtain a mixture with a liquid content of about
30 - 50%, preferably about 35 - 40%,
- a first lamination unit (100) for obtaining, from
said mixture, a continuous strip having a thick-
ness of about 1 - 20 mm, preferably of about 1
- 10 mm,
- a rolling line (116) located downstream of said
first lamination unit (100) to bring said continu-
ous strip to a thickness of 90 - 280 mm, preferably
about 140 - 200 pm,
- a drier (122) to bring the liquid content of said
laminate strip to about 8-15%,

and characterized in that it further comprises,
downstream of said kneader (80) and upstream of
said first lamination unit (100), a mixture-forming unit
(92) that is configured to subdivide said mixture into
a plurality of portions (97) to be started at said first
lamination unit (100).

15. Plant according to claim 14, characterized in that
said dryer is with air recirculation.

16. Plant according to claim 14 and/or 15, characterized
in that said comminuting unit comprises a mill.

17. Plant according to claim 16, characterized in that
said comminuting unit comprises a cryogenic rung
mill (20).

18. Plant according to one or more of claims 15 to 17,
characterized in that said forming unit (92) is also
configured to perform a homogenization of the mix-
ture.

19. Plant according to one or more of claims 15 to 18,
characterized in that the forming unit (92) compris-
es a roughing machine with at least a pair of forming
rollers (96) and/or a cylinder refiner (130).

20. Plant according to one or more of claims 15 to 19,
characterized in that said first lamination unit (100)
comprises a lobed feeder (102) and at least a pair
of rolling cylinders (108).

21. Plant according to one or more of claims 15 to 20,
characterized in that it comprises a stratification
unit (110) downstream of said first lamination unit
(100).

22. Plant according to claim 21 characterized in that
said stratification unit (110) comprises an upstream
conveyor belt (112) which is fed by said first lamina-
tion unit (100) and which is provided with continuous
movement with respect to a support structure there-
of, which is provided with reciprocating movement

with respect to an underlying downstream conveyor
belt (114), preferably of said rolling line (116).

23. Plant according to one or more of claims 15 to 22 ,
characterized in that said rolling line (116) compris-
es a plurality of rolling stations separated from each
other by lengths of conveyor belt (114) of sufficient
length to rest the product strip between a station of
rolling and the following.

24. Plant according to one or more of claims 15 to 23,
characterized in that at least part of the cylinders
(118,120) of said rolling line (116) are heated.

25. Plant according to one or more of claims 15 to 24,
characterized in that said hot-air dryer (122) com-
prises a first unit (124), in which a first step of drying
the product strip which comes out of the rolling line
(116), and a second unit (126), placed in series with
the first, in which a second drying step is performed
and a subsequent step of cooling the product strip,
already partially dried, which leaves the first unit
(124) are performed.

26. Plant according to claim 25 characterized in that
at least one mesh conveyor is used inside said hot
air dryer (122).

27. Plant according to claim 25 and/or 26, characterized
in said drier with hot air (122) is provided inside of
the said first unit (124) of a steel belt or a mesh belt
conveyor and inside said second unit (126) of a mesh
belt conveyor.

Patentansprüche

1. Verfahren zur Herstellung von rekonstituiertem Ta-
bak, bei dem:

- die festen Tabakbestandteile zerkleinert wer-
den, um sie auf eine Teilchengröße von unge-
fähr 20 bis 220 um, vorzugsweise 80 bis 180
um, zu bringen;
- die so gewonnenen zerkleinerten Tabakbe-
standteile mit Wasser, mindestens einem Bin-
demittel und mindestens einem Material, um Ae-
rosol zu bilden, vermischt werden, bis ein Ge-
misch mit einem Flüssigkeitsgehalt von unge-
fähr 30 bis 50 %, vorzugsweise ungefähr 35 bis
40 %, gewonnen wird, wobei das Gemisch einer
ersten Schichtbildung unterzogen wird, um ei-
nen durchgehenden Streifen mit einer Dicke von
ungefähr 1 bis 20 mm, vorzugsweise ungefähr
1 bis 10 mm, zu gewinnen;
- der Streifen, der bereits einer ersten Schicht-
bildung unterzogen wurde, einer Reihe von wei-
teren Walzvorgängen unterzogen wird, um ei-
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nen Streifen zu gewinnen, der eine im Wesent-
lichen konstante Dicke von zirka 90 bis 280 um,
vorzugsweise 140 bis 200 um, aufweist;
- der Streifen getrocknet wird, um seinen Flüs-
sigkeitsgehalt auf ungefähr 8 bis 15 % zu brin-
gen, und das Gemisch einem Schritt zum Ho-
mogenisieren und Formen unterzogen wird, be-
vor es dem Schritt zur ersten Schichtbildung un-
terzogen wird, wobei das Gemisch dem Schritt
zum Homogenisieren und Formen unterzogen
wird, um es in eine Abfolge von Abschnitten (97)
umzuwandeln, die dann dem ersten Schichtbil-
dungsschritt unterzogen werden.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der durchgehende getrocknete
Streifen dem Aufwickeln oder Schreddern in Stränge
mit vorgegebenen Abmessungen unterzogen wird.

3. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass die festen Tabakbestandteile durch Mahlen
zerkleinert werden.

4. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass die festen Tabakbestandteile mit einer Mühle
zerkleinert werden.

5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass die festen Tabakbestandteile mit ei-
ner Stiftmühle für Kryogenvermahlung (20) zerklei-
nert werden.

6. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das durch zerkleinertes Produkt, Wasser, min-
destens ein Bindemittel und mindestens ein Material
zum Bilden eines Aerosols ausgebildete Gemisch
Folgendem unterzogen wird:

- einem Vorbearbeitungsschritt für den Durch-
gang durch mindestens ein Paar genuteter Zy-
linder (92) und/oder
- einem Aufbereitungsschritt, indem es durch
mindestens ein Paar Aufbereitungszylinder
(132, 132’) geführt wird, bis es auf eine Teilchen-
größe von nicht mehr als 20 um gebracht wird.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass das Bindemit-
tel ausgewählt ist aus der Gruppe, umfassend Hy-
droxypropylcellulose, Hydroxypropylmethylcellulo-
se, Hydroxyethylcellulose, mikrokristalline Cellulo-
se, Methylcellulose, Carboxymethylcellulose
(CMC), Maisstärke, Kartoffelstärke, Guarkernmehl,
Johannisbrotkernmehl, Pectine und Alginate.

8. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das erste Walzen des Gemischs mit einer Ein-
heit (100) durchgeführt wird, die einen Ringextruder
(102) und mindestens ein Paar Walzzylinder (108)
umfasst.

9. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass am Ausgang der ersten Schichtbildung ein
Streifen mit einer einzelnen Schicht mit einer Dicke
von ungefähr 1 bis 10 mm gewonnen wird.

10. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass der Streifen, der bereits einer ersten Schicht-
bildung unterzogen wurde, vor der Reihe weiterer
Walzdurchgänge einer Stratifizierung unterzogen
wird, bis ein mehrschichtiger Streifen gewonnen
wird, der eine Dicke von ungefähr 2 bis 20 mm auf-
weist.

11. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass das Gemisch in der Reihe weiterer Walzdurch-
gänge zwischen einer Schichtbildungsstation und
der nächsten ruhen gelassen wird.

12. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass die Schichtbildung mit Paaren von Zylindern
(118) durchgeführt wird, die zumindest teilweise er-
wärmt sind.

13. Verfahren nach einem oder mehreren der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass der geschichtete Streifen mittels des Durch-
gangs durch einen Umlufttrockner (122) getrocknet
wird.

14. Anlage zur Herstellung von rekonstituiertem Tabak,
umfassend:

- eine Einheit zum Zerkleinern (20, 24, 54) der
festen Tabakbestandteile, um diese auf eine
Teilchengröße von ungefähr 20 bis 220 um, vor-
zugsweise ungefähr 80 bis 180 mm, zu bringen;
- eine Knetmaschine (80), die mit dosierten Men-
gen von zerkleinertem Material, Wasser, min-
destens einem Bindemittel und mindestens ei-
nem Material, um ein Aerosol zu bilden, be-
schickt wird und die ausgelegt ist, um ein Ge-
misch mit einem Flüssigkeitsgehalt von unge-
fähr 30 bis 50 %, vorzugsweise ungefähr 35 bis
40 %, zu gewinnen;
- eine erste Schichtbildungseinheit (100), um
aus dem Gemisch einen durchgehenden Strei-
fen zu gewinnen, der eine Dicke von ungefähr
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1 bis 20 mm, vorzugsweise 1 bis 10 mm, auf-
weist;
- eine Walzlinie (116), die der ersten Schichtbil-
dungseinheit (100) nachgelagert ist, um den
durchgehenden Streifen auf eine Dicke von 90
bis 280 um, vorzugsweise 140 bis 200 um, zu
bringen;
- einen Trockner (122), um den Flüssigkeitsge-
halt des geschichteten Streifens auf ungefähr 8
bis 15 % zu bringen,

und dadurch gekennzeichnet, dass sie zudem
nach der Knetmaschine (80) und vor der ersten
Schichtbildungseinheit (100) eine Gemischbil-
dungseinheit (92) umfasst, die ausgelegt ist, um das
Gemisch in eine Vielzahl von Abschnitten (97) auf-
zuteilen, zu starten an der ersten Schichtbildungs-
einheit (100).

15. Anlage nach Anspruch 14, dadurch gekennzeich-
net, dass der Trockner ein Umlufttrockner ist.

16. Anlage nach Anspruch 14 und/oder 15, dadurch ge-
kennzeichnet, dass die Zerkleinerungseinheit eine
Mühle umfasst.

17. Anlage nach Anspruch 16, dadurch gekennzeich-
net, dass die Zerkleinerungseinheit eine Stiftmühle
für Kryogenvermahlung (20) umfasst.

18. Anlage nach einem oder mehreren der Ansprüche
15 bis 17, dadurch gekennzeichnet, dass die For-
mungseinheit (92) auch ausgelegt ist, um eine Ho-
mogenisierung des Gemischs durchzuführen.

19. Anlage nach einem oder mehreren der Ansprüche
15 bis 18, dadurch gekennzeichnet, dass die For-
mungseinheit (92) eine Vorbearbeitungsmaschine
mit mindestens einem Paar Formungswalzen (96)
und/oder eine Zylinderaufbereitungseinrichtung
(130) umfasst.

20. Anlage nach einem oder mehreren der Ansprüche
15 bis 19, dadurch gekennzeichnet, dass die erste
Schichtbildungseinheit (100) einen Ringextruder
(102) und mindestens ein Paar Walzzylinder (108)
umfasst.

21. Anlage nach einem oder mehreren der Ansprüche
15 bis 20, dadurch gekennzeichnet, dass sie eine
Stratifizierungseinheit (110) nach der ersten
Schichtbildungseinheit (100) umfasst.

22. Anlage nach Anspruch 21, dadurch gekennzeich-
net, dass die Stratifizierungseinheit (110) ein vor-
gelagertes Förderband (112) umfasst, das von der
ersten Schichtbildungseinheit (100) beschickt wird
und das mit einer kontinuierlichen Bewegung in Be-

zug auf eine Tragekonstruktion davon versehen ist,
die mit einer Pendelbewegung in Bezug auf ein da-
runterliegendes nachgelagertes Förderband (114),
vorzugsweise der Walzlinie (116), versehen ist.

23. Anlage nach einem oder mehreren der Ansprüche
15 bis 22, dadurch gekennzeichnet, dass die
Walzlinie (116) eine Vielzahl von Walzstationen um-
fasst, die voneinander um Längen des Förderbands
(114) oder eine ausreichende Länge, um den Pro-
duktstreifen zwischen einer Walzstation und der
nächsten ruhen zu lassen, getrennt ist.

24. Anlage nach einem oder mehreren der Ansprüche
15 bis 23, dadurch gekennzeichnet, dass mindes-
tens ein Teil der Zylinder (118, 120) der Walzlinie
(116) erwärmt ist.

25. Anlage nach einem oder mehreren der Ansprüche
15 bis 24, dadurch gekennzeichnet, dass der
Heißlufttrockner (122) eine erste Einheit (124) um-
fasst, in der ein erster Schritt zum Trocknen des Pro-
duktstreifens, der aus der Walzlinie (116) heraus-
kommt, durchgeführt wird, und eine zweite Einheit
(126), die in Reihe zur ersten angeordnet ist, in der
ein zweiter Schritt zum Trocknen und ein nachfol-
gender Schritt zum Kühlen des bereits teilweise ge-
trockneten Produktstreifens, der die erste Einheit
(124) verlässt, durchgeführt werden.

26. Anlage nach Anspruch 25, dadurch gekennzeich-
net, dass mindestens ein Maschenförderer im
Heißlufttrockner (122) genutzt wird.

27. Anlage nach Anspruch 25 und/oder 26, dadurch ge-
kennzeichnet, dass der Heißlufttrockner (122) in-
nerhalb der ersten Einheit (124) eines Stahlband-
oder Maschenbandförderers und innerhalb der zwei-
ten Einheit (126) eines Maschenbandförderers be-
reitgestellt ist.

Revendications

1. Procédé pour la production de tabac reconstitué,
dans lequel :

- les composants solides du tabac sont hachés
pour les amener à une taille de particule d’envi-
ron 20 - 220 um, de préférence d’environ 80 -
180 um,
- lesdits composants solides hachés du tabac
ainsi obtenu sont mélangés à de l’eau, au moins
un agent liant et au moins une matière pour for-
mer un aérosol jusqu’à l’obtention d’un mélange
ayant une teneur en liquide d’environ 30 - 50 %,
de préférence d’environ 35 - 40 %, ledit mélange
est soumis à un premier laminage afin d’obtenir
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une bande continue d’une épaisseur d’environ
1 - 20 mm, de préférence d’environ 1 - 10 mm,
- ladite bande, déjà soumise audit premier lami-
nage, est soumise à une série d’autres passa-
ges de laminage, pour obtenir une bande d’une
épaisseur sensiblement constante d’environ 90
- 280 um, de préférence d’environ 140 - 200 mm,
- ladite bande est séchée pour amener sa teneur
en liquide à environ 8 - 15 %, et le mélange est
soumis à une étape d’homogénéisation et de
formation avant d’être soumis à ladite première
étape de laminage, ledit mélange est soumis à
ladite étape d’homogénéisation et de formation
pour sa transformation en une séquence de par-
ties (97) à soumettre ensuite à ladite première
étape de laminage.

2. Procédé selon la revendication 1, caractérisé en ce
que la bande séchée continue est soumise à un en-
roulement ou à un déchiquetage en fils de dimen-
sions prédéfinies.

3. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdits compo-
sants solides du tabac sont hachés par broyage.

4. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que lesdits compo-
sants solides du tabac sont hachés à l’aide d’un
broyeur.

5. Procédé selon la revendication 4, caractérisé en ce
que lesdits composants solides du tabac sont ha-
chés à l’aide d’un broyeur cryogénique à broches
(20).

6. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que le mélange for-
mé par le produit haché, l’eau, au moins un liant et
au moins une matière configurée pour former un aé-
rosol est soumis à :

- une étape de dégrossissage par passage à
travers au moins une paire de cylindres rainurés
(92) et/ou
- une étape de raffinage par passage à travers
au moins une paire de cylindres de raffinage
(132, 132’) jusqu’à ce qu’il soit amené à une
taille de particule inférieure ou égale à 20 mm.

7. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que ledit liant est
choisi dans le groupe comprenant l’hydroxypropyl-
cellulose, l’hydroxypropylméthylcellulose, l’hy-
droxyéthylcellulose, la cellulose microcristalline, la
méthylcellulose, la carboxyméthylcellulose (CMC),
l’amidon de maïs, l’amidon de pomme de terre, la
gomme de guar, la farine de graines de caroube, les

pectines et les alginates.

8. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que ledit premier
laminage du mélange est effectué avec une unité
(100) comprenant un alimentateur à lobes (102) et
au moins une paire de cylindres de laminage (108).

9. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce qu’à la sortie dudit
premier laminage, une bande monocouche d’une
épaisseur d’environ 1 - 10 mm est obtenue.

10. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que, avant ladite
série de passages supplémentaires de laminage, la-
dite bande, déjà soumise audit premier laminage,
est soumise à une stratification jusqu’à l’obtention
d’une bande multicouche d’une épaisseur d’environ
2 - 20 mm.

11. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que, dans ladite sé-
rie de passages supplémentaires de laminage, le
mélange est mis en repos entre un poste de lamina-
ge et le suivant.

12. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que le laminage est
effectué avec des paires de cylindres (118) au moins
partiellement chauffés.

13. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que ladite bande
laminée est séchée par passage dans un séchoir à
circulation d’air (122).

14. Installation pour la production de tabac reconstitué,
comprenant :

- une unité de hachage (20, 24, 54) des compo-
sants solides du tabac, pour les amener à une
taille de particule d’environ 20 - 220 um, de pré-
férence d’environ 80 - 180 um,
- un malaxeur (80) étant alimenté par des quan-
tités dosées de matière hachée, d’eau, d’au
moins un agent liant et d’au moins une matière
pour former un aérosol, et étant configuré pour
obtenir un mélange ayant une teneur en liquide
d’environ 30 - 50 %, de préférence d’environ 35
- 40 %,
- une première unité de laminage (100) pour ob-
tenir, à partir dudit mélange, une bande continue
d’une épaisseur d’environ 1 - 20 mm, de préfé-
rence d’environ 1 - 10 mm,
- une ligne de laminage (116) située en aval de
ladite première unité de laminage (100) pour
amener ladite bande continue à une épaisseur
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de 90 - 280 um, de préférence d’environ 140 -
200 pm,
- un séchoir (122) pour amener la teneur en li-
quide de ladite bande laminée à environ 8 - 15 %,

et caractérisée en ce qu’elle comprend de plus, en
aval dudit malaxeur (80) et en amont de ladite pre-
mière unité de laminage (100), une unité de forma-
tion de mélange (92) qui est configurée pour subdi-
viser ledit mélange en une pluralité de portions (97)
à démarrer à ladite première unité de laminage
(100).

15. Installation selon la revendication 14, caractérisée
en ce que ledit séchoir est à recirculation d’air.

16. Installation selon la revendication 14 et/ou 15, ca-
ractérisée en ce que l’unité de hachage comprend
un broyeur.

17. Installation selon la revendication 16, caractérisée
en ce que l’unité de hachage comprend un broyeur
cryogénique à broches (20).

18. Installation selon une ou plusieurs des revendica-
tions 15 à 17, caractérisée en ce que ladite unité
de formation (92) est aussi configurée pour effectuer
une homogénéisation du mélange.

19. Installation selon une ou plusieurs des revendica-
tions 15 à 18, caractérisée en ce que l’unité de for-
mation (92) comprend une dégrossisseuse avec au
moins une paire de rouleaux formeurs (96) et/ou un
raffineur à cylindres (130).

20. Installation selon une ou plusieurs des revendica-
tions 15 à 19, caractérisée en ce que ladite premiè-
re unité de laminage (100) comprend un alimenta-
teur à lobes (102) et au moins une paire de cylindres
de laminage (108).

21. Installation selon une ou plusieurs des revendica-
tions 15 à 20, caractérisée en ce qu’elle comprend
une unité de stratification (110) en aval de ladite pre-
mière unité de laminage (100).

22. Installation selon la revendication 21, caractérisée
en ce que ladite unité de stratification (110) com-
prend une bande transporteuse en amont (112) qui
est alimentée par ladite première unité de laminage
(100) et qui est dotée d’un mouvement continu par
rapport à une structure de support de celle-ci, qui
est pourvue d’un mouvement alternatif par rapport
à une bande transporteuse sousjacente en aval
(114), de préférence de ladite ligne de laminage
(116).

23. Installation selon une ou plusieurs des revendica-

tions 15 à 22, caractérisée en ce que ladite ligne
de laminage (116) comprend une pluralité de postes
de laminage séparés les uns des autres par des lon-
gueurs de bande transporteuse (114) suffisantes
pour reposer la bande de produit entre un poste de
laminage et le suivant.

24. Installation selon une ou plusieurs des revendica-
tions 15 à 23, caractérisée en ce qu’au moins une
partie des cylindres (118, 120) de ladite ligne de la-
minage (116) sont chauffés.

25. Installation selon une ou plusieurs des revendica-
tions 15 à 24, caractérisée en ce que ledit sécheur
à air chaud (122) comprend une première unité
(124), dans laquelle une première étape de séchage
de la bande de produit qui sort de la ligne de laminage
(116) est effectuée, et une deuxième unité (126),
placée en série avec la première, dans laquelle une
deuxième étape de séchage et une étape ultérieure
de refroidissement de la bande de produit, déjà par-
tiellement séchée, qui sort de la première unité (124)
sont effectuées.

26. Installation selon la revendication 25, caractérisée
en ce qu’au moins un transporteur à mailles est uti-
lisé à l’intérieur dudit séchoir à air chaud (122).

27. Installation selon la revendication 25 et/ou 26, ca-
ractérisée en ce que ledit séchoir à air chaud (122)
est prévu à l’intérieur de ladite première unité (124)
d’un transporteur à bande d’acier ou à tapis maillé
et à l’intérieur de ladite deuxième unité (126) d’un
transporteur à tapis maillé.
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