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Tobacco Sheet and Process and Apparatus for Its Preparation

The invention relates to a tobacco sheet'of increased filling
power according to the preamble of claim 1 and a process ac-
cording to the preamble of claim 10 and an apparatus according
to the preamble of claim 29 for the preparation of such a to-
bacco sheet.

In the preparation of tobacco sheet or foil pieces from tobacco
dust, tobacco fines and the ribs of tobacco leaves, is known to
extrude a foam product from said starting materials. A disad-
vantage here is the relatively high amount required of binders,
in particular starch, which can easily lead to impairment of
flavour, aroma and burning behaviour of smokable articles.

US-PS 3,098,492 and DE-0S 2,804,772 describe the extrusion of a
foil or sheet by means of a slot nozzle; such a process would,
however, be complicated and expensive if it were desired to
produce therewith a sheet or foil having a filling capacity
comparable to tobacco and moreover a high tobacco content and
low binder contents. This would be possible only with nozzle
gap widths < 0.15 mm.

A factor here is that the filling capacity of the tobacco sheet
depends decisively on the minimum possible thickness correspon-
ding to a small nozzle gap width of the extrusion nozzle and
for this reason the entire tobacco starting material must be
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present ground reliably to a maximum grain size. Tobacco parti-
cles in the raw mass of the tobacco starting material which are
too large can easily clog such an extrusion nozzle, entailing

complicated monitoring steps or requiring extremely reliable
and thus complicated comminution methods.

The preparation of a sheet or foil by extrusion of the starting
material using a slot nozzle in a roller nip is also known from
UsS-PS 3,098,492, DE-0S 2,804,772 and GB-PS 1,459,218. In these
cases as well, the afore-mentioned disadvantages of the low
filling capacity compared with leaf material occur. In addi-
tion, the rollers forming the gap when operating with a slot
nozzle can run with'only a small peripheral speed and conse-
guently a high torque is necessary, leading to high strain of
the roller structure for relatively low throughput. An increase
in the throughput can only be achieved by increasing the roller
width; this in turn requires an extremely large slot nozzle, a
stable roller structure and a large roller thickness in order
to minimize the sagging of the rollers. Moreover, as a rule a
multiple calender must be used because a single deformation
step does not suffice for achieving the uniform required thick-

ness.

In another known method (DE-OS 3,104,098, DE-PS 2,055,672, DE-
PS 2,421,652, DE-PS 3,224,416 and GB-PS 1,459,218) of making
tobacco foils or sheets by means of rollers or rolls, an ex-
tremely high amount of water must be added to the starting
material in the range of 30 to 50 %, making subsequent drying
necessary. This increases the necessary technical expenditure
for the method. Moreover, in this case frequently undesired
organic solvents are used, for example methylene chloride.
Finally, in this case as well as a rule a multistage rolling

apparatus or a calender is required.

A method and apparatus for reprocessing tobacco is also known
from DE-PS 3,339,247. Dust~like tobacco particles and/or tobac-
co flour are worked with binders and possibly additives to give
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a plastifiable mixture which is extruded to form individual
rodlike intermediate products. Said rodlike intermediate pro-
ducts are then processed to sheet pieces by reforming a cylin-
drical skein from the plasticized mixture in an extruder to a
thin-walled continuously widening hollow body and split into
threadlike intermediate products which become crimped. The
threadlike crimped intermediate products are then cut to give
the individual crimped fibre pieces. The intermediate products
have a relatively dense structure which moreover due to the
additives differs from the quality features of natural tobacco.

DE-OS 3,804,461 discloses a tobacco reconstitution method in
which a mixture of tobacco particles, starch and binders is
extruded with addition of water to form a striplike extrudate,
the extrusion conditions and the recipe being such that the
extrudate on leaving the exit aperture of the extruder nozzle
assumes a cross-section which is greater than that of the exit
aperture of the extruder nozzle, and the extrudate is stretched
in its plastic phase to reduce its thickness dimensions, the
stretching ratio being at least 1.5; the stretched extrudate is
cut to give particles which each have a cellular structure and
an integral skin. The stretching or drawing operation here is
relatively complicated. If tearing of the tobacco sheet occurs
in this case, it leads to a loss of time and material during
the production. Another disadvantage is the necessary high
amount of binder, leading to impairment of the flavour and

aroma.

DE-OS 3,804,459 discloses a tobacco reconstitution method in
which a mixture of tobacco particles, starch and binder

as well as water is supplied to an extruder, the operating
conditions and the recipe being such that the water escapes
from the striplike extrudate by evaporation in order to thereby
expand the extrudate. After the cooling the extrudate is cut
into particle size. The particles, each of which has a cellular
inner structure and a skin on two oppositely disposed sides may
be used as or in cigarette filling material.
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However, a disadvantage with this tobacco reconstitution me-
thod, as already indicated, is that large amounts of starch and
binders are necessary and this leads to changes in the flavour

and aroma of the tobacco material.

DE 33 28 663 C2 discloses a filling material of reconstituted
tobacco material and a method for the production thereof. In
this case, two separate sheet sections are locally adhered to-
gether, cavities forming between the two adhered sheet sec-
tions. This procedure is complicated, troublesome and provides
sheet material of only low filling capacity. Moreover, the
apparatus for carrying out the known method is complicated and

involved.

DE 31 47 846 C2 relates to a method or a tobacco material with
which by increasing the cell structure of the tobacco through a
pressure reduction and pronounced temperature increase an ex-
pansion is achieved. However, such a method is possible only
with natural tobacco material and is not suitable for recon-
stituted tobacco material because in this case no expandable

cell structures are available.

EP 0 198 718 A2 discloses a method with which a reconstituted
tobacco material of tobacco waste is expanded during the ex-
trusion. The expansion is effected by a high extrusion tempe-
rature and an abrupt pressure reduction on leaving the extruder
in conjunction with an adequate sheet thickness and a content
of binder of at least about 10 %. This production method is
obviously based on completely different principles and also
gives a completely different product which due to its high
binder content is very unsatisfactory as regards its flavour,

burning properties and the like.

EP 0 046 018 Al also discloses a method for producing recon-
stituted tobacco material. However, this method is based only
on the stiffening of the material and fixation of the stiffen-
ing. The reconstituted tobacco material is greatly overdried
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and thereafter again moisturized. As a result, the reconstitu-
ted tobacco material loses a greater part of its flavouring
substances and becomes extremely critical in its handling be-
cause with increasing drying it becomes extremely brittle and
friable. This method thus also results in a product which is

unsatisfactory.

DE 38 19 534 Cl1l describes a thin compact tobacco product with-
out air inclusions in which by extrusion a plurality of mater-
ial rods or skeins are formed which are then rolled together
again to form a monoply material layer.

The invention therefore has as its object the provision of a
sheet with increased filling power, in the production and con-
sumption of which the disadvantages of the prior art set forth
above to not occur, as well as an apparatus and a process in
particular for producing such a tobacco sheet.

More especially, the invention has as its object the production
of a sheet which is completely or almost completely satisfac-
tory in the factors flavour, aroma, colour, ash and smoke pro-
perties, density, elasticity and fragility, so that the proper-
ties thereof hardly differ from those of the tobacco; further-
more, the objective is to provide a process and an apparatus
with which it is possible to make such a sheet in simple man-

ner.

This object is solved for the foil or sheet, the process and
the apparatus according to the invention by the features in the
independent patent claims 1, 10 and 29.

Advantageous and expedient embodiments or variants are defined
by the features in the subsidiary claims.

A raw mass of tobacco particles, water, binder and moisturizers
is processed to the sheet according to the invention, which
consists of two relatively gas-impermeable, in particular sur-
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face-sealed cover layers at the outer surfaces, the cover lay-
ers being connected together wvia a spongy structure containing
gas~filled bubbles; gas-filled cavities are formed between the
cover layers, said cavities being provided with a shaggy, fur-
rowed and/or torn surface. In its burning behaviour the tobacco
sheet or foil according to the invention is in some cases bet-

ter than average tobaccos.

By the two relatively gas-impermeable, in particular surface-
sealed cover layers it is possible on the one hand during the
production process to generate an extremely high expansion
pressure within the tobacco sheet and on the other to retain
the filling power increase .obtained in this manner for very

long periods of time.

Decisive in obtaining the desired quality factors, flavour,
aroma and colour, is that at least about 85 % by weight, in
particular 92 % by weight, tobacco particles are present in the
raw mass processed to the tobacco sheet or foil according to
the invention In this manner, the extremely cost-intensive
tobacco can be processed almost without waste to give high-
quality smokable articles.

To ensure a necessary elasticity and a strength of the tobacco
sheet comparable to the natural leaf, it is advantageous to
make the tobacco sheet having a moisturizer content of about 1
to 6 % by weight, in particular 2 to 5 % by weight, so that
said tobacco sheet can retain a certain moisture content of
about 10 to 14 % (wet basis) after the production and even for
relatively long periods of time. If this residue of moisture
were too low, it would not be possible to carry out an extensi-
ve further processing of the tobacco sheet.

Disregarding the contribution of the cavities, the thickness of
the sheet should lie between about 0.1 mm arid 0.4 mm; in parti-
cular, sheet thicknesses between 0.2 and 0.3 mm are advantage-
ous in order to ensure a contribution to the desired natural
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tobacco features.

The binder should not contain more than about 2 % by weight
starch at the most in order to avoid the occurence of any dis-
advantageous changes in the flavour and aroma of the sheet.

To obtain the expansion effect according to.the.invention it is
not absolutely essential to add starch.

To give the tobacco sheet according to the invention the physi-
cal properties of natural tobacco material as far as is possib-
le, it is advantageous to use as moisturizer glycerol and/or

1.2-propylene glycol and/or sorbitol.

These advantages for the tobacco sheet can be further achieved
in that the binder contains carboxymethyl cellulose, carboxyme-
thylated and/or hydroxyethylated and/or agar-agar and/or algi-
nic acid and their sodium, potassium and/or calcium salts and-
/or tragacanth and/or guar seed flour and/or pectin and/or

carob seed flour and/or gum arabic.

The cavities generated in the layer of the tobacco sheet may in
principle have any desired size relatively to the sheet size.
With regard to a nature-identical burning behaviour, the fill-
ing power, and other features of burning tobacco, extents of
the cavities in the sheet thickness have proved advantageous
which are of the magnitude of about 0.1 mm to 5 mm and in the
direction of the sheet width of about 0.1 to 10 mm, in particu-

lar from 1 to 5 mm.

To produce the tobacco sheet according to the invention with
elevated filling power, a raw mass is processed which consists
of about 86 to 98 % by weight tobacco material, of a content of
moisturizers of about 1 to 6 % by weight and a binder content
of about 1 to 8 % by weight. This raw mass is mixed with a
water content of about at least 20 %, in particular 20 to 40 %,
preferably 30 % (all wet basis). The raw mass is extruded at a
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pressure of about 10 to 200 bar, preferably between 50 and 100
bar, to give the tobacco sheet, the extruder having a tempera-
ture profile of about 30°C to 160°C. Preferably, a temperature
profile of 40°C to 140°C is used. The raw mass is expelled at
the extruder outlet through a nozzle provided with exit gaps,
thereby forming the tobacco sheet. The tobacco sheet is there-
after strongly heated from both sides in a relatively short
time, thereby forming relatively gas-impermeable cover layers.
By a further intense supply of heat the water disposed in the
tobacco sheet in the layer between the cover layers is evapora-
ted, thereby forming gas-filled cavities and bubbles.

Advantageously, the method step for forming the relatively gas-
impermeable cover layers and the bubble-like cavities may be
combined to one method step, this greatly reducing both the
method technology involved and the apparatus expenditure. As
nozzle die slot or ring nozzles may be employed.

If a ring nozzle is used as nozzle a continuous tobacco sheet
hose can be produced which is advantageously provided at the
ring nozzle gap with a plurality of cutters, the tobacco sheet
thereby being cut into longitudinal strips preferably emerging
as endless strips, in particular with a width of about 3 to
5 cm, from the nozzle mouth. A tobacco sheet prepared in this
manner can be further processed particularly effectively and
without excessive apparatus expenditure. To largely eliminate
any clogging of the nozzle slot or ring nozzle slot, the raw
mass constituents which are larger than the exit gap width of
the nozzle or ring nozzle used should be comminuted to corre-
spond to the exit gap width and this can for example be ensured
by a mill preceding the extruder for comminuting the raw mass

constituents which are too large.

A particularly simple method procedure is possible if the heat
supply is produced by a hot air stream. The temperature of the
latter should be about 200 to 800°C, depending on the process
duration and the desired expansion. In a test apparatus it has
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been found that hot-air temperatures of about 300°C to 400°C
suffice to obtain satisfactory expansion excelling the prior

art.

Comparable advantages can also of course be achieved with other
heat sources of suitable energy density. Such heat sources may
for example be infrared radiators, microwave generators or hot

gases.

To treat the sheet foil uniformly from the inside and outside,
it is advantageous to supply hot air or hot gas to the tobacco
sheet hose both from the outside and from the inside and this
can for example be done from the outside by an annular nozzle
which surrounds the tobacco sheet hose and can be assisted by a
hot-air lance which introduces hot air into the interior of the
tobacco sheet hose. If the sheet hose is divided by the cutting
pins installed in the apparatus according to the invention into
longitudinal strips, it is ensured even without a lance that
hot air flows into the interior of the sheet hose. Of course,
as a rule the air and gas amounts supplied are regulatable. The
regulation is for example carried out by means of valves or
adjustable fans. Usually, the air and gas amounts supplied from
the inside and outside will be of substantially the same size.

The heat supply is controlled in such a manner that the tobacco
sheet end product retains a residual moisture of about 10 to
20 % (wet basis). A lower moisture content of the tobacco sheet
would lead to said sheet breaking during the heat treatment
itself or disintegrating in a subsequent method step into com-

ponents which are of no use.

The endlos tobacco sheet strips are cut immediately after the
heat treatment into pieces of about 5 to 20 cm in length which
are then either separately cut to filaments, the cut width
being about 0.5 to 1.5 mm, or cut together with a leaf tobacco.

To avoid possibly occuring clogging of the nozzle or ring
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nozzle exit gap, the gap halves are automatically displaced or
turned from time to time with respect to each other, the clog-
ging nucleii thereby being detached by the shearing forces

rising.

If a ring nozzle is used, as 1is preferably the case with the
present invention, the inner part of the ring nozzle is adju~
sted by means of a centefing screw in such a manner that the
tobacco sheet hose emerging from the nozzle mouth has substan-~
tially the same wall thickness everywhere.

To avoid clogging of the extrusion nozzle slot it is also
possible to subject the nozzle intermittently or permanently to
ultrasonic radiation. The vibrations occuring loosen the clogg-
ing present or prevent the formation of clogging nucleei.

To take account of irregqularities at the start or end of a
production sequence (for example of a working day) it is exped-
ient to vary the exit gap width at the nozzle when starting or
shutting down the extruder. In this manner initially occuring
viscosity fluctuations in the raw mass can be compensated. The
same applies when the extruder is shut down.

It may possibly be advantageous not to seal the tobacco sheet
surface with hot air or gas but to apply a thin layer which is
applied before the expansion. This may for example be expedient
when the raw mass has to be treated particularly gently. Thus,
for example, by applying water glass and subsequent heating it
is certainly possible to obtain advantageoué expansion results.

Furthermore, it is also possible to add to the raw mass gas-
forming or propellant chemicals, such as sodium hydrogencarbo-
nate, ammonium hydrogencarbonate and the like, so as instead of
the water wvapour or in combination herewith to effect the bub-
ble formation after formation of the skin.

Preferably, however, additional layer application or also gas-
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forming chemicals are dispensed with because the addition or
application of these substances can disadvantageously alter the
nature-identical features of the tobacco sheet.

An apparatus according to the invention for producing a tobacco
sheet and comprising an extruder is implemented in that to an
extruder a nozzle is connected through which the extruded raw
mass is forced in order to be subsequently treated with heat in

an expansion chamber.

To enable the advantage of making the nozzle or ring nozzle
less or hardly prone to clogging, the inner part of the nozzle
should be mounted in a bearing with respect to the outer part.’
As a result the two gap halves of the nozzle can easily be
turned with respect to each other, thereby diminishing clogging
nucleii or avoiding them. To achieve a uniform foil or sheet
thickness the mouthpiece of the nozzle can be centered. The gap
width of the nozzle is adjustable.

The cutters and other waring parts of the apparatus are mounted

for easy replacement.

For the heat treatment process the expansion chamber must be
provided with at least one connection for the supply of hot air
or hot gas. Preferably, at the expansion chamber, which prefer-
ably has a tubular cross-section, at least one connection for
the supply of hot air or hot gas is provided and substantially
annularly surrounds the expansion chamber, as well as a hot-gas
or hot-air supply means which is substantially centrically
arranged in the expansion chamber. It is not so much the cent-
ral arrangement in the expansion chamber which is important as
the central arrangement of the hot-gas or hot-air supply means
within the tubular tobacco sheet.

A particularly troublefree and effective operation of the appa-
ratus can be achieved if the exit apertures of the annular hot-
gas supply and the connection for the central supply of hot air
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or hot gas are arranged in such a manner that'they are substan-
tially opposite each other. Of course, the hot-gas supply means
can also be arranged staggered along the expansion chamber.

However, as a rule it suffices to provide an elongated expan-
sion chamber with less connections and a central hot-gas supp-

ly.

In one experimental arrangement the central hot-gas supply
consists of a lance-shaped valve in which the hot-gas outlet
has a mouthpiece which has the same but laterally inverted lon-
gitudinal symmetry as the hot-gas supply means annularly sur-
rounding the expansion chamber and as a result the hot-gas jet
emitted by the central hot—-gas supply means is substantially in
laterally inverted symmetry with the hot-gas jet which comes
from the annular hot-gas supply means, the tobacco sheet repre-
senting the surface of mirror inversion.

In other experimental arrangements, by the slit sheet house and
appropriate flow guiding it is ensured even without central
hot-gas supply that adequate hot air reaches the interior of

the sheet hose.

To ensure continuous operation it is expedient to arrange be-
hind the expansion chamber a conveyor belt which conveys the
tobacco sheet of the endless tobacco sheet strips to a cutter
mechanism which éuté the endless tobacco strips into tobacco

pieces of the desired size.

The invention will be described in more detail hereinafter with
reference to some examples of embodiment illustrated in the
drawings, from which further advantages and features are appa-

rent and in which:

Fig. 1 is a plan view of a tobacco sheet strip;
Fig. 2 is a longitudinal section through the tobacco sheet
strip;

Fig. 3 is an enlarged perspective longitudinal section
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through the tobacco sheet strip according to the in-

vention;

‘Fig. 4 is a schematic illustration of an apparatus according

to the invention, in particular for carrying out the
method according to the invention;

Fig. 5 is a longitudinal section through a ring nozzle and
expansion chamber in schematic representation;
Fig. 6 is a schematic longitudinal section through a prefer-

red example of embodiment of the ring nozzle and a
tubular expansion chamber;

Fig. 7 is a longitudinal section through the ring nozzle in
a preferred embodiment;
Fig. 8 is a schematic longitudinal section through a further

preferred example of embodiment of the ring nozzle
and a tubular expansion chamber;
Fig. 9 is a plan view of an apparatus according to Fig. 8.

In Fig. 1 a tobacco sheet strip denoted generally by the refe-
rence numeral 10 can be seen. On the surface of the tobacco
sheet or foil strip 10 blister-like protrusions 12 can be seen.
These are extremely different in their thickness as can be seen
from Fig. 2. Fig. 3 also shows a tobacco sheet strip 10 having
gas-filled cavities 12. The raw mass from which the tobacco
sheet strip 10 is made has a content of at least about 86 % by
weight tobacco particles. To give the tobacco sheet 10 the
necessary moisture content, about 1 to about 6 % by weight, in
particular 2 to 5 $ by weight, moisturizers are contained

therein. The necessary mechanical cohesion of the tobacco sheet
10 is achieved by a content of binder of about 1 to about 8 %
by weight, in particular 3 to 6 % by weight. The thickness of
the tobacco sheet 10 without the cavities lies between about

0.2 mm and about 0.4 mm, in particular between 0.2 and -0.3 mm.

The starch proportion of the binder should be about 2 % by
weight at the most, if indeed starch is provided at all. To
retain the necessary elasticity of the tobacco sheet 10 a moi-
sturizer is used which may consist for example of glycerol
and/or propylene glycol and/or sorbitol or the like.
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The binder may for example contain carboxymethyl cellulose,
carboxymethylated and/or hydroxyethylated and/or agar-agar
and/or alginic acid or their sodium, potassium and/or calcium
salts and/or tragacanth and/or guar seed flour and/or pectin
and/or carob seed flour and/or gum arabic.

The cavities 12 illustrated and defined by a spongy structure
16 have as a rule in the direction of the sheet thickness an
extent of about 0.1 to 5 mm and in the direction of the sheet
width of 0.1 mm to about 10 mm, in particular 1 to 5 mm. The
spongy structure is formed by relatively small bubbles or bli-
sters 19 in the foundation material. The thickness of the rela-
tively gas-impermeable, in particular surface-sealed cover
layers 14 is usually extremely small because the cover layers
and the spongy structure 16 make a contribution of 0.2 to
0.4 mm to the afore-mentioned total thickness of the sheet.

The cavities 12 disposed within the spongy structure 16 have a
shaggy, furrowed and/or torn pitted surface 17.

Fig. 4 shows an apparatus which can be used to make the tobacco
sheet according to Figures 1 to 3.

In the extruder 52 a raw mass consisting of a tobacco content
of about 86 to 98 % by weight, a content .of moisturizers of
about 1 to 6 % by weight and a binder content of about 1 to 8 %
by weight is thoroughly mixed, and using for example a mill,
larger particleé are comminuted so that they cannot clog the
nozzle exit gap 62 in a nozzle 54. In the extruder 52 the raw
mass is mixed with a water proportion of at least 20 to 40 %,
preferably 30 % (water contents are indicated with respect to
the wet basis). This raw mass is extruded at a pressure of
about 10 to 200 bar, preferably between 50 and 100 bar, a tem-
perature profile of about 30°C to about 160°C, preferably 40 to
140°C, being applied to the extruder 52.

The pressure forming in the extruder expels the raw mass
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through the exit gap 62 of the nozzle 54, giving the tobacco
sheet 72.

The tobacco sheet 72, which is hose-shaped when using a ring
nozzle 54, is now introduced into an expansion chamber where it
is initially strongly heated from both sides so that relatively
gas-impermeable cover layers form. The bilateral heating initi-
ally leads due to a quasi surface plastifying to an increase of
the diffusion/flow resistance of the cover layers. This first
heating operation in the expansion chamber 80 may be relatively
short or alternatively merge directly into a further intense
supply of heat. On this further intense supply of heat in the
expansion chamber 80 an evaporation rate of the liquid phase
present is produced having a vapour formation gradient suffic-
ient to build up gas pressures between the previously treated
cover layers which are able to form monoply gas bubble struc-
tures between the prepared cover layers. The heat supply may
for example be via hot air or hot gas and is indicated by the

arrow 82 in Fig. 4.

The expanded tobacco sheet 72 emerging from the expansion cham-
ber 80 is placed on a conveyor belt 100 and coveyed by the
latter to a cutter mechanism 110. The cutter mechanism 110
processes the tobacco sheet strips 72, which are preferably
present as endless strips and in particular have a width of
about 3 to 5 cm, to give sheet strips 120. The latter are as a
rule 5 to 20 cm long and may subsequently be cut separately or

" together with tobacco leaves to give filaments.

During the skin formation process ahd during the expansion
process temperatures between about 200° to 800°C obtain in the
expansion chamber 80. Preferably, the operation is carried out
with temperatures of 300° to 400°C. Other suitable heat sources
may also be used, for example infrared radiators or microwave
generators as sole energy dispensers or in combination with

hot-gas supply.
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To the raw mass in the extruder 52 gas-developing or propellant
chemicals may also be added, for example sodium hydrogencarbo-

nate, ammonium hydrogencarbonate and the like.

This can be done in amplification of the admixture of water in
an amount of at least about 20 to at the most about 40 % (with
repect to. the wet basis).

Immediately prior to the heat treatment in the expansion cham-
ber 80 a sealing layer could also be applied to the tobacco

sheet surface.

It will of course be clear to the person skilled in the art
that the desired advantages do not appear abruptly on modifica-
tion and deviation from the orders of magnitude and quantity

ratios specified.

The nozzle pictured in Fig. 5 is a ring nozzle 54. The raw mass
is introduced by the extruder 52 into said nozzle from above as
indicated by the arrow 48. The raw mass is forced through the
intermediate space between the inner part 60 and the mouthpiece
64 in the direction towards the nozzle exit gap 62 and forced
through the latter. The corresponding tobacco sheet 72 is sub-
sequently introduced into the expansion chamber 80. There it is
heated by means of hot air or hot gas which enters the expan-
sion chamber 80 through the supply means 82. The hot air is
directed along the arrows 83 onto the tobacco sheet 72, 92,
thereby forming the relatively gas-impermeable cover layers on
the surface of the tobacco sheet immediately after the expan-
sion of said sheet. The expanded tobacco sheet 92 leaves the
expansion chamber 80 on the opposite side.

In Fig. 6 fundamentally the same arrangement as in Fig. 5 is
shown but in this case in more detail and with the inner hot-
air lance 90. In this case as well the raw mass from the ex-
truder 52 enters the ring nozzle 54 as indicated by an arrow
48. The raw mass is forced between the mouthpiece 64 and the




SCHWABE - SANDMAIR - MARX
17

inner part 60 of the ring nozzle 54 and is cuit by cutters 56 to
form strips. These tobacco sheet strips arrayed in hose-like
manner are now introduced into the tubular expansion chamber
80. Hot air or hot gas 84 is introduced via the connections 82
into the expansion chamber 80. A lance-like member 90 ensures
that the hot air or hot gas is also available uniformly for the
treatment. of the inner surface of the tobacco sheet. The hot
air or hot gas amounts from the annular hot-gas supply means
and the centrically arranged lance-like hot-air or hot-gas
supply means are proportioned so that the tobacco sheet 72
present in strips is subjected only to a minimum mechanical
load radially inwardly or outwardly. The flow vectors of the
hot air or the hot gas to which the sheet is subjected to form
the substantially gas-impermeable skin and effect the expansion
process are directed in the direction of movement of the sheet

through the expansion chamber.

The central hot-gas supply means consists of a lance-like hot-
gas supply means 90 in which the hot-gas outlet 94 has a mouth-
piece which has the same longitudinal sectional symmetry as the
annular hot-gas supply means 81 and/or the expansion chamber
80, although in laterally inverted form, and as a result the
hot-gas jet emitted by the central hot-gas supply means 90 is
substantially in laterally inverted symmetry with the hot-gas
jet coming from the annuiar hot-gas supply means 81; the tobac-
co sheet 72, 92 represents the mirror surface of said symmetry.

By means of the ring nozzle 54 illustrated here a tobacco sheet
tube slit into strips has been extruded and has a wall thick-
ness of 0.2 mm. The sheet strips 72 passed with a velocity of
for example v = 0.06 m/s through the expansion chamber 80 which
had a diameter of 100 mm and a length of 200 mm. As this was
done, air at a temperature of about 300°C was blown by two hot-
air fans via conduits 82 with volumes of 500 1/min each onto

the foil strips.

From the inside the sheets were simultaneously subjected to hot
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air at about 300°C in substantially the same amount through a
hot—-air lance with a hot-air fan. The tobacco sheet strips
entered the expansion chamber 80 with a moisture content of
about 40 % and left said chamber with a moisture content of

about 14 %.

To achieve the expansion effect to an advantageous extent it is
necessary to transfer the heat to the tobacco sheet 72, 92 in
the shortest possible time to avoid the evaporating moisture
from escaping from the tobacco sheet or diffusing out of said
sheet slowly without generating the expansion effect.

In Fig. 7 the ring nozzle 54 is shown in a preferred embodi- -
ment. A raw mass entering through a conduit 49 into the ring
nozzle 54 and indicated symbolically by the arrow 48 is forced
into the intermediate space between the inner part 60 of the
ring nozzle and the mouthpiece 62a of said nozzle. The tobacco
sheet emerges from the exit gap 62 of the nozzle 54. The thick-
ness of the tobacco sheet is adjustable via the screw 67. On
leaving through the ring gap 62 the tobacco sheet is cut by the
cutters in the form of cutting pins 68 into strips of the de-
sired width. In the regions at the ring gap 62 where the
greatest differential pressures occur the wearing parts 69,
62a, 68 are used which can be replaced relatively easily and
quickly. The inner part 60 of the ring nozzle 54 can also easi-
ly and rapidly be removed or reinserted from or into the ring
nozzle 54 by means of a screw 67 or the like. By using a ball-
bearing 63 the mouthpiece 62a can turn with respect to the
inner part 60 or 69. The centering of the adjustable mouthpiece
62a is made via adjusting screws 81. The mouthpiece 62a itself
is likewise mounted in easily detachable manner by means of

sScrevs.

In Fig. 8 a schematic arrangement is shown similar to that in
Figs. 5 and 6 but in this case the expansion chamber 80 is
divided into two halves 82 and 82a in the form of half-shells,
cf. Fig. 9, which are arranged on guide rails 22 and adapted to
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be pushed apart in the direction of the arrow 23. By pushing
apart the expansion chamber halves 82 the adjustment work on
the ring nozzle 54 during the starting and closing down opera-
tion of the extruder 52 is made easier. In addition, in the
centre in the expansion chamber 80 a tube 20 is disposed which
is mounted on the ring nozzle inner part 60. The tube 20 ensur-
es in the expansion chamber 80 an annular hot-gas flow 83a. The
tube 20 is heated up by the hot air flowing through the sheet
strips and provides for the heating of said heat strips from
the inner side. |

The tube 20 preferably has a conical end. This conical end of
the tube 20 ensures that the greater part of the hot air leaves
the expansion chamber upwardly. As a result, the sheet strips
are only slightly afterdried after leaving the expansion cham-
ber 80. A further advantage of the conical configuration of the
end of the tube 20 is the ring nozzle heating by the upwardly
emerging hot air. If the ring nozzle 54 is not heated distur-
bances can occur on exit of the sheet strips from the nozzle

gap.
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Claims

1. A sheet with increased filling power comprising to-
bacco particles, water, binder and moisturizer,
characterized by the following features:

a) the outer suffaces of the sheet (10)'are formed by
two essentially gas-impermeable, in particular sur-
face-sealed cover layers (14);

b) between the cover layers (14) there is a layer (16)
of spongy structure; and

c) the layer (16) includes a ply of lenticular gas-
filled cavities (12) with shaggy, furrowed and/or
torn surface (17).

2. A sheet according to claim 1, characterized in that
the proportion of tobacco particles makes up at least
about 86-98 % by weight, in particular at least about 92 %
by weight, with respect to the total mass without water.

3. A sheet according to claim 1 or 2, characterized in
that the proportion of moisturizer makes up about 1 to
about 6 % by weight, in particular 2 to 5 % by weight, and
the proportion of binder about 1 to about 8 % by weight,
in particular 3 to 6 % by weight.
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4. A sheet according to one of the claims 1 to 3, cha-
racterized in that the binder is an acidic, neutral, basic

and/or modified polysaccharide.

5. A sheet according to one of the claims 1 to 4, cha-
racterized in that the cavities (12) have an extent in
sheet thickness of about 0.1 mm to about 5 mm and in sheet
width of about 0.1 mm to about 10 mm, in particular 1 to 5

mm.

6. A sheet adcording to one of the claims 1 to 5, cha-
racterized in that the sheet thickness without taking
account of the contribution of the cavities (12) is about

0.1 to 0.4 mm, in particular 0.2 to 0.3 mm.

7. A process for preparing a tobacco-containing sheet
with increased filling power according to one of the
claims 1 to 6, having the following features:

a) a raw mass havimg a tobacco content, a content of
moisturizers and a binder content is nixed with a
water content in the ratio of 80:20 to 60:40, pre-
ferably 70:30;

b) the moist raw mass is extruded with an extruder (52)
at a temperature of about 160°C, preferably up to
about 140°C, under pressure and formed to a tobacco
sheet (72),

characterized by the following features:

c) the tobacco content of the raw mass is about 86 to
about 98 % by weight, the moiturizer content about 1
to about 6 % by weight an the binder content about 1
to about 8 % by weight;

d) the forming pressure lies between about 10 and 200
bar, perferably between 50 and 100 bar;

e) the tobacco sheet (72) is strongly heated from both
sides after the forming , whereby substantially gas-
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impermeable cover layers (14) form on the tobacco
sheet; and

f) by a further intense supply of heat the water dis-
posed in the tobacco sheet (72) between the cdver
layers (14) evaporates, gas-filled lenticular cavi-
ties (12) and gas~filled bubbles (19) thereby being
formed.

8. A process according to claim 7, characterized in that
the first strong heating for forming the gas-impermeable
cover layers (14) and the further strong supply of heat
are carried out in one process step.

9. A process according to claim 7 or 8, characterized in
that the raw mass is pressed through a slot nozzle or a

ring nozzle (54).

10. A process according to one of the claims 7 to 9, cha-
racterized in that the cutters (56) provided at the nozzle
(54) cut the emerging tobacco sheet (72) into strips (72)
which are in particular about 3 to 5 cm wide endless

strips.

11. A process according to one of the claims 7 to 10,
characterized in that the further intense heat supply is
effected by hot air at a temperature of about 200 to 800

°C, peferably 300 to 400 °C.

12. A process according to one of the claims 7 to 11,
characterized in that the further intense heat supply is
effected by a medium of suitable energy density such as
infrared radiation, microwaves or hot gases.

13. A process according to one of the claims 7 to 12,
characterized in that the hot air or gas streams heat the
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tobacco sheet from both sides.

14. A process according to one of the claims 7 to 13,
characterized in that the heat supply is controlled so
that the tobacco sheet product retains a residual moisture
of about 10 to 20 % (wet basis).

15. A process according to one of the claims 7 to 14,
characterized in that with an extruded hose-like tobacco
sheet (72, 92) for the heat treatment method steps sub-
stantially the same hot air or hot gas amounts are supp-
lied within the expansion chamber both outside and inside

the tobacco sheet.

16. A process according to one of the claims 7 to 15,
characterized in that the gap~forming parts of the nozzle
(54) are intermittently or permanently displaced or turned
with respect to each other.

17. A process according to one of the claims 7 to 16,
characterized in that the nozzle (54) is intermittently or
permanently subjected to ultrasonic radiation.

i8. A process according to one of the claims 7 to 17,
characterized in that the gas—-impermeability of the cover
layers (14) is obtained by bilateral application of thin
layers to the tobacco sheet surface before said tobacco
sheet is heat treated in the expansion chamber.

19. A process according to one of the claims 7 to 18,
characterized in that the propellant or gas-developing
chemicals such as sodium hydrogencarbonate, ammonium hy-
drogencarbonate or the like, are added to the raw mass.

20. An apparatus for preparing a tobacco-containing sheet
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for carrying out the process according to claims 7 to 19,

comprising '

a) an extruder having a nozzle,

characterized by the following features:

b) the nozzle (54) is followed by an expansion chamber
(80) through which the tobacco sheet (72) formed by
the extruder (52) is passed;

c) the expansion chamber (80) is connected to a heat
source in such a manner that the tobacco sheet (72)
passing through the expansion chamber (80) is inten-
sely heated from both sides so as to form essentially
gas-impermeable cover layers (14), a spongy interme-
diate layer (16) having bubbles and lenticular cavi-
ties (12); and’ )

d) a heat source for vaporization of the water in the
tobacco sheet (72) between the cover layers (14) is
provided.

21. An apparatus according to claim 20, characterized in
that the extruder (52) is preceded by a mill for grinding
large tobacco particles.

22. An apparatus according to one of the claims 20 to 21,
characterized in that the nozzle (54) is a ring nozzle or

a slot nozzle.

23. An apparatus according to one of the claims 20 to 22,
characterized in that the nozzle (54) is provided with
cutter blades (56), cutter pins or the like.

24. An apparatus according to claims 20 to 23, charac-
terized in that the gap-forming parts (60, 62a) of the
nozzle (54) are intermittently or permanently displaced or
turned with respect ot each other.
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25. An apparatus according to one of the claims 20 to 24,
characterized in that with a ring nozzle the outer and
inner parts are rotatable with respect to each other via a

ball bearing (63).

26. An apparatus according to one of the claims 20 to 25,
characterized in that the gap width is adjustable via a

screw (67).

27. An apparatus éccording to one of the claims 20 to 26,
characterized in that the expansion chamber (80) is provi-
ded with at least one connection (82) for the supply of
hot gas, in particular hot air.

28. An apparatus according to one of the claims 20 to 27,
characterized in that the expansion chamber (80) is con-
nected to a heat source of adequate energy density, for
example an infrared radiator or a hot-gas generator.

29. An appparatus according to one of the claims 20 to
28, characterized in that the expansion chamber (80) has a
tubular cross-section.

30. An apparatus according to one of the claims 20 to 29,
characterized in that the expansion chamber (80) is divi-
ded into two half~shell-like halves (82, 82a) which are
'ar-ranged on guide rails (22) and adapted : to ‘be pushed
apart.

31. An apparatus according to one of the claims 20 to 30,
characterized in that in the interior of the expansion
chamber (80) a hot-~gas supply means (90) is disposed.

32. An apparatus according to one of the claims 27 to 31,
characterized in that the connection (82) for the supply
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of hot air surrounds the expansion chamber (80) substan-

tially annularly.

33. An apparatus according to one of the claims 27 to 32,
characterized in that the exit opening (81) of the hot-air
supply means and the exit opening (94) of the hot-gas or
hot-gas supply means in the interior of the expansion
chamber (80) are so arranged that they lie substantially
opposite each other.

34. An apparatus accérding to one of the claims 30 to 33,
characterized in that the hot-gas supply means in the
interior of the expansion chamber (80) comprises a lance-
shaped hot-gas supply means (920) with a mouthpiece which
in the longitudinal direction is inversely symmetrical to
the mouthpiece of the hot-air supply means (81), the hot-
gas jet emitted by the hot-gas supply means (90) thereby
being substantially in lateral inverted symmetry with the
hot-gas jet coming:from the hot-air supply means (82) at
the outer periphery of the expansion chamber (80), the
tobacco sheet (72, 92) representing the mirror surface of

the lateral inversion.

35. An apparatus according to one of the claims 20 to 33,
characterized in that to the inner part (60) of the ring
nozzle (54) a tube (20) is attached which is disposed

centrally in the expansion chamber (80).



