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(54) A METHOD FOR MANUFACTURING A CAST SHEET

(57) The present invention relates to a method for
manufacturing a cast sheet (10), which comprises
spreading a thin layer of a slurry (3) on the surface of a
movable endless conveyor belt (7), wherein the slurry (3)

is deposited by reverse roll coating means (2,4,5) onto
the surface of the endless conveyor belt (7). The present
invention also relates to a casting apparatus (1) for
manufacturing a cast sheet material (10).
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Description

[0001] The present invention relates to a method for
manufacturing a cast sheet, a casting apparatus for
manufacturing a cast sheet material.
[0002] Methods formanufacturinga cast sheet arewell
known in the prior art. For example, EP 1 489 927 in the
name of the present applicant discloses a method for
manufacturing a top loaded cigarette filler, the method
comprising the steps of dosing a slurry composed on a
basis of a fraction of fine tobaccoand cellulose fibres on a
drying conveyor for forming a base layer, spreading over
said base layer a fraction of coarse tobacco for forming a
top load on said base layer and subsequently subjecting
the total to a drying treatment.
[0003] US 2022/354157 relates to the manufacture of
an inductively heatable aerosol-forming substrate,
wherein the step of joining the tobacco containing slurry
and the inductively heatable continuous sheet-like ma-
terial comprises supplying the tobacco containing slurry
onto the inductively heatable continuous sheet-like ma-
terial before the so formed inductively heatable aerosol-
forming substrate is arranged and transported on the
conveyor device. A coater may be provided for supplying
the tobacco containing slurry onto the conveyor device or
the inductively heatable continuous sheet-like material.
Such a coater may be a conventionally available coater,
such as, for example, gate coater or reverse roller coater.
[0004] US 2011/083682 relates to a process of manu-
facturing a reconstituted tobaccomaterial, comprises the
steps of: supplying tobacco particles, water and a gum
binder to a mixer; supplying a water and sugar mixture to
themixer; supplyinga liquidvolatile flavorant to themixer;
combining these components in the mixer to form a
slurry; supplying the slurry to an arrangement for forming
auniform layerof theslurry; drying theuniform layerof the
slurry in a dryer to form a continuous sheet; and shred-
ding or cutting the continuous sheet into pieces. The
arrangement for forming a uniform layer of the slurry
comprises a reverse roll coater.
[0005] US 4 706 692 relates to an apparatus for apply-
ing slurries of coating material to both sides of a web of
reconstituted tobacco, the apparatus comprising forward
roll coatingmeans for applying a first layer of slurry to one
side of the web; and reverse roll coating means adjacent
the forward roll coatingmeans forapplyingasecond layer
of slurry to the other side of the web; wherein the web is
continually supported by the forward roll coating means
from the point at which it engages the forward roll coating
means to the point at which it leaves the reverse roll
coating means, the forward roll coating means adhering
to theweb, whereby theweb is prevented frombeing torn
by the reverse roll coater.
[0006] US 2016286853 relates to a method for manu-
facturing a filmcomprising at least two layers, themethod
comprising the following steps of arranging a first, still
liquid bottom layer on an endless belt being performedby
applying a coating member of the knife type, arranging a

second, still liquid top layer on top of the still liquid bottom
layer after which the composition of bottom layer and top
layer is subjected to a drying treatment for obtaining said
film comprising at least two layers.
[0007] EP 1055375 relates to a method of producing a
sheet of reconstituted tobacco from an aqueous slurry,
comprising the steps of depositing an aqueous tobacco
slurry on amoving conveyor, heating an underside of the
conveyorwith steamsuch that temperature gradients are
minimized in the slurry, and subsequently drying the
slurry without steam heating to dry the slurry into a sheet
form, wherein an exposed surface of the slurry is heated
with hot air during the drying step. The casting device
may be any suitable device for depositing the slurry on
the conveyor such as a casting box, reverse roll coater or
other coating apparatus.
[0008] US 2011083682 relates to a process of manu-
facturing a reconstituted tobaccomaterial, comprises the
steps of combining tobacco particles, water, gum binder,
sugar mixture and liquid volatile flavorant in a mixer to
form a slurry, supplying the slurry to an arrangement for
forming a uniform layer of the slurry, drying the uniform
layer of the slurry in a dryer to form a continuous sheet,
and shredding or cutting the continuous sheet into
pieces, wherein the arrangement for forming a uniform
layerof theslurry comprisesa reverse roll coater,wherein
the reverse roll coater comprises a metering roll, a cast-
ing roll and a rubber roll.
[0009] From the above publications onemay conclude
that a reverse roller is a reliable method in view of dis-
tributionof theweight per unit area (g/m2) of slurry cast on
the carrier. The slurry is forced by a rotational action
through the slit between a metering roll and a casting
roll. In another example, wherein the reverse coating
means comprise a non-rotating member and a casting
roll, the slurry is forced by a rotational action through the
slit by the casting roll only. As a result, the effect of gravity,
i.e. ahydrostaticpressureof theslurrybuffer in thecoater,
is practically eliminated. Furthermore, variations in rheol-
ogy of the slurry have a limited effect on the amount of
slurry that passes through the slit.
[0010] However, the present inventor found that the
method for manufacturing a cast sheet via reversed roll
coating has as a disadvantage since the slurry layer that
is formed on the carrier often has an orange peel struc-
ture. Consequently the final product obtained after drying
shows a similar structure. This structure is visible and
creates a noticeable surface irregularity, which is unde-
sired in specific cases. In some cases, the internal struc-
ture of the final product may be patchy as well, which
reduces the mechanical strength of the product.
[0011] It is also known to apply a slurry on a carrier by
means of a casting knife, i.e. a non-rotating casting
member, such as a knife or a bar, positioned at a certain,
but adjustable height above the carrier. The slurry is
deposited in a container in front of the casting knife,
and via the action of the carrier the slurry is pulled under-
neath the casting knife thereby forming a smooth layer of
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slurry behind the casting knife.
[0012] A disadvantage of using a casting knife is that
the thickness of the cast slurry layer is not solely deter-
mined by the distance between the casting knife and the
carrier, but is also sensitive to variations in flow proper-
ties, such as viscosity, of the slurry applied, as well as
sensitive to variations in the height of the slurry buffer in
front of the casting knife. For this reason, a casting knife
set-up must always be controlled using an automatic
system that measures the grammage of the cast slurry
layer, wherein that value is compared to a reference
number, and the distance between the casting knife
and the carrier is adjusted, if needed.
[0013] An object of the present invention is to provide a
method for manufacturing a cast sheet in which the cast
sheet has a high mechanical strength.
[0014] Another object of the present invention is to
provide amethod formanufacturing a cast sheet inwhich
the cast sheet has an even top surface structure.
[0015] The present invention thus relates to a method
for manufacturing a cast sheet, whichmethod comprises
spreading a thin layer of a slurry on the surface of a
movable endless conveyor belt, wherein the slurry is
deposited by reverse roll coatingmeans onto the surface
of the endless conveyor belt, themethod further compris-
ing:
a step of recasting the slurry already deposited on the
surface of the endless conveyor belt, the recasting being
carried out by contacting the slurry already deposited on
the surface of the endless conveyor belt with a casting
knife located above the endless conveyor belt and down-
streamof the reverse roll coatingmeans, thecastingknife
extends along substantially the whole width of the end-
less conveyor belt.
[0016] Oneormoreof the aboveobjects is achievedby
the present method. The present method can be de-
scribed as "hybrid casting", i.e. reverse roll coating
means followed by a casting knife. The present inventor
found that with the present method of hybrid casting, a
homogenous layer of slurry is deposited on the carrier by
meansof a reversed roll coater,whichdoesnot requirean
automated control system. The action of the subsequent
casting knife eliminates any patchiness, e.g. internal and
external orange peel structure, but leaves the good dis-
tribution created by the reversed roll coater intact. The
reason the distribution by the reversed roll coater is left
intact, is that the casting knife layer formation is predo-
minantly taking place lengthwise, whereas cross direc-
tional redistribution of the slurry layer is very limited. This
has been demonstrated when individual streams of dif-
ferent coloured slurry are fed into the coater. This results
in individual bands of cast slurry (and sheet after drying)
with very little cross directional intermixing. The present
inventor found that by using the reversed roll coater to
pre-cast theslurry, a veryhomogenous layer is effectively
fed to the casting knife. This not only mitigates the effect
of hydrostatic pressure, but at the same time practically
eliminates the influence of rheology on the final cast

slurry grammage. In the present invention the cast sheet
prepared by the present method is a single layer sheet,
wherein such a single layer sheet differs from the film
comprising at least two layersmanufacturedaccording to
US 2016286853 as discussed above.
[0017] The method according to the present invention
further comprises

a step of measuring the amount of slurry on the
surface of a movable endless conveyor belt coated
by the application roll,
comparing theamountof slurry thusmeasuredwitha
reference value
amending the settings of the reverse roll coating
means, such as rotational speed of metering roll,
rotational speed of the casting roll and/or the nip
between the metering roll and the application roll,
in such away that the amount of slurry on the surface
of a movable endless conveyor belt coated by the
application roll is equal to the reference value.

[0018] In another example the method further com-
prises a step of measuring the grammage of the slurry
present on the surface of the endless conveyor belt
downstream of the casting knife,

comparing the grammage of the slurry thus mea-
sured with a reference value,
amending the distance between the casting knife
and the endless conveyor belt in such a way the
grammage of the slurry is equal to the reference
value.

[0019] According to such a method the height of the
slurry buffer in front of the casting knife is measured and
the height of the slurry buffer thusmeasured is compared
witha referencevalue.The rotatingspeedof themetering
roll and/or the rotating speed of casting roll and/or the
distance between metering roll and casting roll, i.e. the
nip, is adjusted in such a way that the height of the slurry
buffer in front of the casting knife remains practically
constant. The result thereof is that the amount of slurry
applied onto the movable endless conveyor belt is equal
to the amount of slurry on said belt downstream of the
casting knife.
[0020] In another example the method further com-
prises a step of measuring the volume of slurry present
on the surface of the endless conveyor belt andupstream
of the casting knife, wherein the volume of slurry refers to
a built-up buffer of slurry just before the casting knife,
comparing the volume of slurry thus measured with a
reference value, amending the settings of the settings of
the reverse roll coating means in such a way that the
volume of slurry mass upstream of the casting knife is
constant.
[0021] In such a method the volume of slurry is pre-
ferablymeasured by the height of the slurry in the built-up
buffer of slurry just before the casting knife, the width of
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the slurry built-up in the buffer of slurry just before the
casting knife, or a combination of both height andwidth of
the slurry built-up in the buffer of slurry just before the
casting knife.
[0022] In an example the vertical distance between the
casting knife and the endless conveyor belt is simulta-
neously adjustable across the length of the casting knife.
[0023] In another example the distance between the
endless conveyor belt and the casting knife is adjustable
at several positions along the length of the casting knife.
[0024] In an example the reverse roll coating means
comprises a casting roll, a metering roll and an applica-
tion roll, the slurry is metered via a nip between the
casting roll and the metering roll onto the outer surface
of the application roll and the application roll coats the
surface of the movable endless conveyor belt.
[0025] According to such an example the settings of
the reverse roll coating means comprise the rotational
speed of the metering roll and/or the rotational speed of
the casting roll and/or the nip between the metering roll
and the casting roll.
[0026] In another example the reverse roll coating
means comprises a casting roll, a non-rotating member
and an application roll, the slurry is metered via a nip
between the casting roll and the non-rotating member
onto the outer surface of the application roll and the
application roll coats the surface of the movable endless
conveyor belt.
[0027] According to such an example the settings of
the reverse roll coating means comprise the rotational
speed of the casting roll and/or the nip between the non-
rotating member and the casting roll.
[0028] In an example the casting roll and the applica-
tion roll rotate in the same direction. When looking in the
transport direction of the production line, and perpendi-
cular on that direction, the casting roll and the application
roll rotate clockwise,which is in the samedirection as that
of the endless conveyor belt.
[0029] In an example the rotational speed of the ap-
plication roll is higher than the rotational speed of the
casting roll.
[0030] In an example the rotational speed of the ap-
plication roll is higher than the rotational speed of the
metering roll.
[0031] The present invention also relates to a casting
apparatus for manufacturing a cast sheet material, in
which the casting apparatus comprises:

- a casting box adapted to contain a slurry,
- reverse roll coating means,
- amovable endless conveyor belt, wherein the slurry

contained in the casting box is delivered to the re-
verse roll coatingmeans, and the reverse roll coating
means are adapted to deposit the slurry onto the
endless conveyor belt, the apparatus further com-
prising

- a casting knife located above the endless conveyor
belt and downstream of the reverse roll coating

means, the casting knife extending along substan-
tially the whole width of the endless conveyor belt,
the casting knife adapted to recast the slurry already
deposited on the surface of the endless conveyor
belt.

[0032] In an example the casting knife further com-
prises means for adjusting the distance between the
endless conveyor belt and the casting knife.
[0033] In an example the casting apparatus for man-
ufacturingacast sheetmaterial further compriseasensor
for measuring the grammage of the slurry already de-
posited on the surface of the endless conveyor belt, a
control unit adapted to send and receive signals from the
sensor and to send or receive signals from themeans for
adjusting thedistancebetween theendlessconveyorbelt
and the casting knife, the sensor being located down-
streamof the casting knife. According to such a construc-
tion the height of the slurry buffer in front of the casting
knife is measured and the height of the slurry buffer thus
measured is compared with a reference value. The rotat-
ing speed of themetering roll and/or the rotating speed of
casting roll and/or the distancebetweenmetering roll and
casting roll, i.e. the nip, is adjusted in such a way that the
height of the slurry buffer in front of the casting knife
remains practically constant. The result thereof is that the
amount of slurry applied onto the movable endless con-
veyor belt is equal to the amount of slurry on said belt
downstream of the casting knife.
[0034] In another example the casting apparatus
further comprises a sensor for measuring a volume of
slurry in a built-up buffer of slurry just before the casting
knife, a control unit adapted to send and receive signals
from the sensor and to send or receive signals from the
means foradjusting thesettingsof the reverse roll coating
means.
[0035] Thepresent inventionalso relates to theuseofa
combination of reverse roll coating means for depositing
aslurryonamovableendless conveyorbelt andacasting
knife in contact with the slurry thus deposited onto the
movable endless conveyor belt for obtaining a cast sheet
being free from an orange peel structure.
[0036] The present method provides a cast sheet of
improved product quality. Such a cast sheet is of interest
for the manufacturing of Heat Not Burn (HnB) tobacco. A
technology for manufacturing HnB tobacco sticks com-
prises a device for separating a flat web from a web
material into a plurality of strips which strips are bundled
andwrappedwith paper, forming a rod. Such amethod is
disclosed in for example EP 3 680 078. Variations in the
thickness of the strips directly influences the packing
density of the rod, and thereby the pressure drop of
the rod. Pressure drop in the context of cigarette and
HnB consumables is the resistance caused by the
packed material when drawing air through a column of
packedmaterial. The pressure drop is an important para-
meter for consumer satisfaction. The pressure drop or
resistance can be identified as a quality parameter for the
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produced rod. For this reason, the homogeneity of the
thickness in both length and width of the cast sheet is an
important technical property. Thickness of the cast sheet
is closely related to grammage, for which a good control
of cast weight is imperative.
[0037] The invention is further describedwith regard to
embodiments, which are illustrated by means of the
following drawings, wherein:
The sole figure is a schematic illustration of an embodi-
ment of a method for manufacturing a cast sheet accord-
ing to the present invention.

Example

[0038] A highly viscous tobacco slurry having a visc-
osity of 65.000 cPswas cast on amovable stainless steel
carrier of a cast sheet manufacturing line via using a
reversed roll coater process identified with reference
number 1.
[0039] The reverse coater comprises ametering roll 4,
a casting roll 2 and an application roll 5. A highly viscous
tobacco slurry 3 is dosed between the nip of metering roll
4 and casting roll 2. Slurry 3 is transported via the outer
surface of casting roll 2 onto the outer surface of applica-
tion roll 5. The rotation direction ofmetering roll 4, casting
roll 2 and application roll 5 is given by arrows. Application
roll 5 deposits slurry 3 onto a movable stainless steel
carrier 7. The transport direction of movable stainless
steel carrier 7 is shown by arrow 8. Slurry 6 thus depos-
ited is recasted by contacting the slurry 6 already depos-
ited on the surface of the endless conveyor belt 7 with a
casting knife 9 located above the endless conveyor belt 7
and downstream of application roll 5. The recasted slurry
is identified with reference number 10. Although the sole
figure refers to reverse roll coating means comprising
casting roll 2, metering roll 4 and application roll 5, the
reverse roll coating means may also comprise a casting
roll 2, a non-rotatingmember (not shown) andapplication
roll 5, wherein the slurry is metered via a nip between
casting roll 2 and non-rotating member onto the outer
surfaceof application roll 5 andapplication roll 5 coats the
surface of movable stainless steel carrier 7.
[0040] In an example of a method for manufacturing a
cast sheet according to the prior art, i.e. without the step
of recasting the slurry, the slurry deposited on the mo-
vable stainless steel carrier cast as well as the finally
dried sheet showedaclear orangepeel structure, bothon
the outer surface as internally in the sheet.
[0041] According to an embodiment of a method for
manufacturing a cast sheet according to the present
invention a casting knife was positioned directly after
the reversed roll coater. The casting knife did initially
not touch the cast slurry deposited onto the movable
stainless steel carrier, but the casting knife was in a
subsequent step lowered into the direction of the slurry
until it touched the surface of the slurry layer deposited
onto the movable stainless steel carrier. At the moment
the casting knife touched the slurry, two effects where

noticeable

- The layer of slurry downstream of the casting knife
was significantly, visibly, smoother as a result of the
action of the casting knife, and

- Before the slit of the casting knife, a rolling buffer of
slurry formed. This is a solid indication that the
casting knife is not just smoothing the layer, but
actually reforming the layer over practically the com-
plete thickness of the layer.

Claims

1. A method for manufacturing a cast sheet, which
comprises spreading a thin layer of a slurry on the
surface of amovable endless conveyor belt, wherein
the slurry is deposited by reverse roll coating means
onto the surface of the endless conveyor belt, the
method further comprising:
a step of recasting the slurry already deposited on
the surface of the endless conveyor belt, the recast-
ing being carried out by contacting the slurry already
deposited on the surface of the endless conveyor
belt with a casting knife located above the endless
conveyor belt and downstream of the reverse roll
coating means, the casting knife extends along sub-
stantially the whole width of the endless conveyor
belt, said method further comprising:

a step of measuring the amount of slurry on the
surface of a movable endless conveyor belt
coated by the reverse roll coating means,
comparing the amount of slurry thus measured
with a reference value
amending the settings of the reverse roll coating
means in suchaway that the amount of slurry on
the surface of a movable endless conveyor belt
coated by the application roll is equal to the
reference value.

2. A method according to claim 1, further comprising:

a step of measuring the grammage of the slurry
present on the surface of the endless conveyor
belt downstream of the casting knife,
comparing the grammage of the slurry thus
measured with a reference value,
amending the vertical distance between the
casting knife and the endless conveyor belt in
such a way the grammage of the slurry is equal
to the reference value.

3. Amethod according to one or more of the preceding
claims, further comprising:

a step ofmeasuring the volume of slurry present
on the surface of the endless conveyor belt and
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upstream of the casting knife, wherein the vo-
lume of slurry refers to a built-up buffer of slurry
just before the casting knife,
comparing the volume of slurry thus measured
with a reference value, amending the settings of
the settings of the reverse roll coating means in
such a way that the volume of slurry mass up-
stream of the casting knife is constant, espe-
cially wherein the volume of slurry is measured
by the height of the slurry in the built-up buffer of
slurry just before the casting knife, the width of
the slurry built-up in the buffer of slurry just
before the casting knife, or a combination of
both height and width of the slurry built-up in
the buffer of slurry just before the casting knife.

4. Amethod according to one or more of the preceding
claims, wherein in the reverse roll coating means
comprises a casting roll, a metering roll and an
application roll, the slurry is metered via a nip be-
tween the casting roll and the metering roll onto the
outer surface of the application roll and the applica-
tion roll coats the surface of the movable endless
conveyor belt, especially wherein the settings of the
reverse roll coating means comprise the rotational
speedof themetering roll and/or the rotational speed
of the casting roll and/or the nip between the meter-
ing roll and the casting roll.

5. A method according to one or more of claims 1‑3,
wherein in the reverse roll coatingmeans comprises
a casting roll, a non-rotating member and an appli-
cation roll, the slurry ismetered via a nip between the
casting roll and the non-rotating member onto the
outer surface of the application roll and the applica-
tion roll coats the surface of the movable endless
conveyor belt.

6. Amethod according to any one ormore of claims 1‑3
and 5, wherein the settings of the reverse roll coating
means comprise the rotational speed of the casting
roll and/or the nip between the non-rotating member
and the casting roll.

7. Amethod according to one or more of the preceding
claims, wherein the vertical distance between the
casting knife and the endless conveyor belt and is
simultaneously adjustable across the length of the
casting knife, especially wherein the vertical dis-
tance between the casting knife and the endless
conveyor belt is adjustable at several positions along
the length of the casting knife.

8. Amethodaccording to oneormoreof claims 4and7,
wherein the casting roll and themetering roll rotate in
the same direction.

9. Amethodaccording toanyoneormoreof claims4‑8,

wherein the application roll rotates in a direction
equal that of the endless conveyor belt.

10. Casting apparatus for manufacturing a cast sheet
material, the casting apparatus comprising

- a casting box adapted to contain a slurry,
- reverse roll coating means,
- a movable endless conveyor belt, wherein the
slurry contained in the casting box is delivered to
the reverse roll coating means, and the reverse
roll coating means are adapted to deposit the
slurry onto the movable endless conveyor belt,
the apparatus further comprising
- a casting knife located above the endless
conveyor belt and downstream of the reverse
roll coating means, the casting knife extending
along substantially the whole width of the end-
less conveyor belt, the casting knife adapted to
recast the slurry already deposited on the sur-
face of the endless conveyor belt, especially
wherein the casting knife further comprises
means for adjusting the distance between the
endless conveyor belt and the casting knife.

11. Casting apparatus according to claim 10, further
comprising a sensor for measuring the grammage
of the slurry already deposited on the surface of the
endless conveyor belt, a control unit adapted to send
and receive signals from the sensor and to send or
receive signals from the means for adjusting the
vertical distance between the endless conveyor belt
and the casting knife, the sensor being located
downstream of the casting knife.

12. Casting apparatus according to any one or more of
claims 10‑11, further comprising a sensor for mea-
suring a volume of slurry in a built-up buffer of slurry
just before the casting knife, a control unit adapted to
sendand receivesignals from thesensorand tosend
or receive signals from the means for adjusting the
settings of the reverse roll coating means.

13. Casting apparatus according to any one or more of
claims10‑12,wherein the reverse roll coatingmeans
comprise a casting roll, a metering roll and an appli-
cation roll, wherein the slurry is metered via a nip
between the casting roll and the metering roll onto
the outer surface of the application roll and the
application roll coats the surface of the movable
endless conveyor belt.

14. Casting apparatus according to any one or more of
claims10‑13,wherein the reverse roll coatingmeans
comprise a casting roll, a non-rotating member and
anapplication roll, wherein the slurry ismetered via a
nip between the casting roll and the non-rotating
member onto the outer surface of the application roll
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and the application roll coats the surface of the
movable endless conveyor belt.

15. The use of a combination of reverse roll coating
means for depositing a slurry on a movable endless
conveyor belt and a casting knife in contact with the
slurry thus deposited onto themovable endless con-
veyor belt for obtaining a cast sheet being free from
an orange peel structure.
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